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2 0-03119064 

YcTpOHCTBO 0 COCTOB AJIH nyCKEHHfl MBUIbHfclX ny3bipeft. 

H3o6peTCHHe othochtch k o6jiacxs ycxpoficxB am BtmyBaHHH mhjibhhx ny3Mpefi h 
npe£Ha3HaqeHO jjjui * hciiqji&30B3hhh b leanecxBe HrpymKH, b pa3BjieKaxejn>HBix uejiax h np. 
TaioKe H3o6pereHHe HanpaBJieHO ka pa3pa6oTKy 6e3BpeAHoro, He paszcpa^caiomero KO»cy, raa3a 
h fltixaTejiBHBie nyxH cocxaBa ajih nycKaHHH mhjibhbix ny3upeH 6ojn>moro pa3Mepa. 

H3BecrreH He haobhtmh, He pa3ApaacaK>mHH raa3a cocras ww noJxyneHHH mmjibhhx 
ny3Hpeii, b KoxopoM HcnojiKsyioTCfl BOAHue pacxBopu noBepxHOCTHO-aKXHBHfcie Bemecxs 
(IIAB) h BMCOKOMOJieKyjinpHbie Bemecrsa .-. naxeHx BejmicoSpHxaHHH GB 2 086 407. 

yKaiaHHBTH COCTOB HpeACXaBJIHeX COSOH BOAHBIH paCTBOp JiaypHJIOBOrO ^H3TaHOJiaMHAa B 

coHexaHHH c ajncanojiaMHAOM cjiohchopo 3<J>npa cyjn>$oHHTapHoft khcjiotm, KOToptie 
HcnoJn>3yK>TCH b KaneciBe IIAB, a xaiexce coflepacHT BO^opacTBopHMLie, ^opMHpyionpie 
njiemcy BticoKOMOJieKyjiapHue coeAHHeHHft, B£i6paHH£ie H3 rpymnj nojiHBHHHJinHppojmflOH, 
nojiHancieHOKCHft nonHBHHHUOBBiH cimpT, npoH3BOAHHx i^eJunojio3M h 5KejiaTm?a. KpoMe 
nepenHCJieHHHX KOMnoHemoB cocras coAepxenr ao 10 %Bec. rjimjepiiHa, IIpHBeAeHHMH 
cocraB npeAHa3HaneH ajih nojiyneHHH yBejnraeHHoro KOJiHHecxBa mhjibhhx ny3Hpefi 
He6ojn?moro pa3Mepa, x,e, oxmraioxcg bo3Mohchoctbk> BfemyBaHHH MHoacecxsa msjxkhx 
ny3BipBKOB. flaHHMH cocras He no3BOJiHex BtmyBaTt MturBHue ny3HpH 6oJH>raoro pa3Mepa no 
npHHHHe o6pa30BdHHH tohkoh mieHKH MLuiBHoro ny3HpH, Koxopaa HyaeHa npH nojiyqemiH 
MejiKHx ny3BipeH ? ho pa3pUBaerca npn nonurKe nojiyHemra 6ojn>moro MtuitHoro ny3wpfl. 

EbBecTHa 3aaBKa CIIIA Jfs 20020019470, b Koxopofi paccMaxpHBaexcn bo3mohchocx& 
nojiywraa mwi&ehx ny3Kpe8 m paoraopa MHH©juioo6pa3yiofflero IIAB » coneraiifSH q 

BHCOKOMOJieKyJIHpHWMH COeAHHeHHHMH H COJIHMH. OcHOBHOH XapaKXepHCXHKOH COCXaBa 

HBJinercA nojiyHemie AonojmHTejiBHoro 3(|>(|>eKxa — o6pa30BaHHe KanenB h hjichok -cocxaBa, 
o6pa3yK>mnxcK nocjie pa3pBisa ny3BipH. CocraB coAep>KHX BticoKyio KomteHxpamno IIAB h 
BHCOKOMOJieKyJMpmax coeAHHerafi, npeHMymecxBeHHO Bbiine 20Bec.%, h xapaicxepH3yexc£ 
ohchb bbicokoS bh3koctbk>. UpH B&myBaHHH ny3iipeH nepe3 xpy6icy npOHCXOAHT o6pa30BaHHe 
6eJiofi hjih oKpameHHoft cneimanBHO Ao6aBJineMMMH KpacnxeJiHMH iuieHKH. HeAOcraroK 
cocxaBa coctoht b hcbo3mohchocth BtmyBaHHa ny3MpeH 6ojiBmoro pa3Mepa H3-3a 
HeAOcraroHHofi npOHHOcrm nnemcH. ,ZJpyrofi HeAOcraroK cocxaBa cocxohx b o6pa30BaHHH 
nocjie pa3pMBa ny3urpH 6oju>moro KOJiHHecxBa Meraoax KanejiB h ruieHOK. Taicne nnemcH h 
KamiH Moryx BH3MBax& pa3Apa^cemie b ropjie npn BHAyBaHHH h pa3pBroe ny3£jpa b 
HenocpeACXBeHHOH 6jih30cxh ox jnma. 

H3BecxeH iuieHKoo6pa3yionpm cocxaB aju nojiyneHHH mhjilhhx ny3wpeH 6oJH»moro 
pa3Mepa (npH6jiH3HxejiBHp, 40 cm. b AHaMexpe), rAe b KanecxBe IIAB ncnojiB3yiox 
^xopajiH^axHHecKHLexoeAHHeHHfl - naxenx CIIIA N° 363095 1. IIpoxoxHn. 


CocraBti Ha ochobc <j>Topajra<j)araHecKHX 11AB no naremy CIUA jsfe 3630951 
34>4>eKTHBHo CHHacaioT noBepxHocraoe HaTHHceme h no3BOJiHK>T nojiynaiB MBDMue ny3tipH c 
tojictoh ajiacniHHOH hjichkoh. <^pajm$arOTecKHe EL\B Hcnojn>3yioT b BH»e pacraopa c 
KOffijempaijHeH ^xopcoflep^a^ero IIAB 0,5-5Bec.%. B Ka^ecrae ao6aBOK b cocTaBe 
Hcnojn>3yK>T paa nojmMepHHX coe«HHeHHfi; nojrasrajieHOKCHA, nojiHBHHHJiOBwg cnnpT, 

nOJUHTJIHKOJIH H ffp. JSflSl CHBDKeHHH HCnapeHHH paCTBOpHTCJIH C nOBepXHOCTH IUieHKH ny3tjpH B 

cocTaB flo6aBJWK>T 15-40 % nnmepima. K HeflocTancaM cocrraBa cne^yer othccth ero BBicoKyio 

BH3KOCTB, HTO HpHBOflHT K Heo6xO£HMOCTH Me£JieHHOrO H OCTOpOECHOrO BHflyBaHHH ny3£jp^, 

TaK KaK njiemca b HanajiBHHfi nepnoA BBmyBaHHH He^ocTaTOHHo CTaSmiBHa h nacre 
paapMBaexcH. Oco6eHHo 3TO npoaBJiaercH npn BBmyBaHHH mhummx ny3Hpefi c noMombio 
ycTpoflcTB ahh nycieaHHH mhjibhhx ny3tipeH, b KoropBix HcnoJiB3yercH npHHimn HaineraHKH 
AonojiHHTejiBHoro ofoeMa B03«yxa Ha o6pa30BaHHe MBuiBHoro ny3wpa. npH coflepacaHHH 
rjnmepHHa Bume 40%, cocraB TepaeT cboh njieHKoo6pa3yK>nme CBoftcraa h paccJiaHBaeTca, 
BBmyBanne ny3Hpefi npn 3tom craHOBHTCH hcbo3mo>khbim. CocxaB o6pa3yer ny3upH c oneHB 
tojictoh mieHKOH, ny3BipH nojiynaiOTCH TJDKeJiHe. KpoMe Toro, rnieroca mbuibhoto ny3Lipn ? 
nojiyneHHM c noMomwo Aaraoro cocraBa, HeflocTaTOHHO KpacoHHa, npn pa3pBrae ny3Mpa 
o6pa3yK>TC5i Kamra paciBopa, KOTopwe pa3,fl(pa»caK)T raa3a h BH3HBaKrr nepmeHHe b ropjie. 

IJejibio Hacroamero H3o6pereHHa aBjiaerca co3flaHHe HeroiccHHHoro, He 
pa3Apaacaiomero Koacy, raa3a h AwxaTejiBHwe nyrn cocxaBa ana nycKaima mbuibhkk ny3MpeH, 
no3BOJiaiomero nojiynatB 6ojn>nrae mluibhbic ny3MpH c npoHHon h KpacoHHoft njiemcoH. 
,HpyroH uejitK) Haeroamero H3o6pereHHa hbjihctch co3AaHHe cocTaBa npeAHa3HaneHHoro fljia 
nojiyqeHHK mluibhbjx ny3upeft 6ojn>inoro pa3Mepa c noMonjBio ycrpoHCTBa fljia nycicaHHa 
mbuibhbix ny3Hpeft, Hcnojn»3yK>men> nprnmnn HaraeraHHa B03flyxa Ha o6pa30BaHHe mbuibhoix) 
ny3tipa, wro no3BOJiaer BBmyBaTB 6oji&nme Kpaconmie MBuiBHBie ny3BipH, B3JieTaK>mHe BBepx. 

flpyrae xs&m h npeHMymecTBa H3o6pereHHa Syflyr Sojiee ohcbhahbimh H3 cjie^jyionjero 
AeTajn>Horo onncaHHa. 

CocraB ana nycicaHHa mbuibhbix ny3£ipeH npeflcraBJiaer coSoii boahbih paciBop 

aHHOHaKTHBHHX IIAB B COHCTaHHH C HeHOHOreHHHMH IIAB, KOMnOHCHTdMH, 

CTa6HJiH3HpyionpiMH nnemcy MBuiBHoro ny3wpa,. BBicoKOMOJieKyjiapHtiMH co e ahhchhjimh h 
3JieKipoJiHTaMH. IIpoi^eHTHoe coAep^caHHe aHHOHaKTHBHLix IIAB b cocTaBe npeHMymecTBeHHO 
cooTBexcTByeT 0,5-5Bec,%, npn coflep»caHHH HeHOHoreHHBix ELAB b KOJiHHecTBe 0,l-lBec.%. 

IIpH 3TOM COOTHOmeHHe KOJIHHeCTBa HCHOHOreHHBDC IIAB H aHHOHaKTHBHBDC IIAB HaXOAHTCa 

b nponopijHH 1:3 -1:30. flna chbdkchhh HOBepxHocTHoro HaxaMceHHa h yjiynmeHHH 

3JiaCTHHHOCTH H CTa6HJIBHOCTH IUieHKH COCTaB MOMCCT AOHOJIHHTCJIBHO COflepHCaTB 

KOMnoHeHTU, cra6HJiH3Hpyioiime ruieHKy MBUEbHoro ny3Bipa, opraronecKHe IIAB flpyrax 


thhob, b tom HHCJie i^oreHcoflepacanjHe IIAB, HanpHMep, 4>xopajm<|>aTOTecKHe nAB, a 
xaicace cojno6HJiH3HpoBaHHBie opraHBraecKHe h (^Topcoflep^camae coe#HHeHHH. TIomhmo boabi 
b cocraBe mohcho Hcnojn>30BaTB flpyrae 6ojiee BBicoKOKHngoqge BoaopacxBopHMLie noJiapHtie 
pacTBopBTejm. 

OraicaHHWH cocraB o6ecneHHBaex noJiyneHHe KpacoHHoft, npoHHofi h aJiacrnHHOH 
nneHKH 6oJn>moro Mtun>Horo ny3Mpa. Pa3Mep ny3£rpH, nojiyneHHoro c HOMonp»K> #aHHoro 
cocxaBa npH BUffysamm ero nepe3 xpy6icy hjih c noMomtio ycxpoficxsa ajih nycicaHHH 
mhjibhbix ny3Mpefi c flonojmHTejiBHMM HarHeTaHHeM B03#yxa, MO^ceT Hocxnraxb b flHaMerpe 
6oneepAHoro Mexpa. 

B KanecTBe aHHOHaKTHBHWx HAB b cocraBe nycKaHHH mmjibhux ny3MpeH 
Hcnojnb3yK>T ajnauicyjiB$aTLi c o6meft 4>opMyjioH ROSO3M , Koxopue Moiyr 6urh Kaie 

nepBHHHHMH, TBK H BXOpHTOHMH, aJIKHJICyJIB<f>OHaTBI RSO3ML, ajIKHJl6eH30JICyjIb$OHaTM, a 

TaioKe aHHOHaKTHBHBie npon3BOAHLie HCHOHoreHHMX IIAB - cyjn>4»aTBi OKCHanumpoBaHHUX 
ajncaHOJioB R(OCH2CH2) n OS03M, a TaioKe apyrne H3BecTHue coeAHHemra, o6jia#aioiipie 
noBepXHocxHO aKTHBHWMH csoHCTBaMH. B npHBC^eHHUx 4>opMyjiax R oSbmho cooTBexcTByex 
8-22 aTOMOB yrjiepo^a, M cooroexcxByex oAHOBajieHXHOMy MeTanuiy, nony emmohhh h Hp., a 
KOjm^ecTBO oKCH3THJieHOBHx ipynn (n) cocxaBjwex 1-3. JSjw 6oJiee 3<J)<J>eKTHBHoro chhdkchhh 
nosepxHOCTHoro HaxjDKeimfl cocxaBa nacrb hjih Bee axoMH BOflopoaa b fh^po^o6hoh nacra 
aHHOHaKTHBHWx IIAB Moiyr 6hxb 3aMemeHM Ha aTOMH ranoreHa, npeHMymecxBeHHO Ha 
aTOMM <|>xopa. KoHn,eHipauHH aHHOHaKTHBmix IIAB He aojiaoaa npeBumaxb 5Bec.%, a 
npeOTOHTHTejn>HO aojDKHa HaxoAHTCH Ha ypoBHe 1 -3fiec.%. 

JSflx perymapoBaHHH noxpe6HxejiBCKHX xapaicrepHCTHK cocxaBa oh Moacex xajoce 
co^epacaxB IIAB flpyrax thhob (aM^ojnrratie, KaxHOHaKTHBHue), b tom HHCJie 
(JyTopajiH^aTHHecKHe. 

B KanecxBe HenoHoreHHBix IIAB b cocxaBe npHMemnoT semecTBa c HH3KOK 

paCXBOpHMOCT&K) B BOfle H HOJIffpHEDC OpraHHHeCKHX paCXBOpHTCJIHX. 3TO JIHHeftHfcie H 

pa3BexBjieHHue OKCH3XHJinpoBaHHfiie ajucaHOJiti c o6meft 4>opMyjiofi RO(CH2CH20) n H 9 

OKCH3THJIHpOBaHHHe aJHCHJI^eHOJHJ RArO (CH2CH20) n H C KOJIHHeCTBOM OKCH3THjrapOBaHHMX 

rpynn n = 1-5 h kojihhcctbom otomob yrnepofla b nmpo^oSHoft xspmk R = ox 8 flo 20, a xaioice 

OKCH3THJIHpOBaHHBie KapSOHOBfcie KHCJIOTM, OKCH3THJIHpOBaHHLie aMHHBI, 3<|>HpfcI H Hp. 

npHCO eAHHemieM pa3Jicnmoro HHCJia MOJieKyji 3XHJieHOKCHAa mo^kho b nrapoKHX npe^ejiax 
H3MCHHXB $H3HHecKHe cBoficTBa HenoHoreHHux IIAB, ho jsjw co3^aHHH cocxaBa flJM 
nojiyneHHH mmjibhmx ny3Hpeft 6ojn>moro pa3Mepa b nepByio onepeflb npeflCTaBjanoT HHxepec 
IIAB c HeGojiBinHM hhcjiom 0KCH3THJieH0Bwx rpynn h hh3koh pacxBopHMOcxBio b Bo^e h 
nojiHpHHix pacxBopnxejMx, HcnoJiB3yiOD^HXCK b cocxaBe. KpoMe nepeHHcjieHHux KOMnoHeHXOB 
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M03KH0 HCnOJTb30BaTB rrpOH3BOflHBie aMHAOB aJIKHJIKapSoKCHJIBHHX KHCJIOT 

RCONHOCH2CH2OH, rjifi R BKJnoHaex or 7 ao 20 aTOMOB yraepofla. CocraB TaiOKe Moaeer 
coflep^KaTb HenoHoreHHBie IIAB 6jioK-cononHMepH, BKjuoHaioinHe okch3thji€hobbic h 
oKCHnpoirajieHOBBie 4>paraeHT£i. IIpHMeHeHHC HenoHoreHHBix IIAB, b KOTopux Hacn> hjih Bee 
aTOMM BOflopofla rnjQ)0(^o6HOH rjemi 3aMemem>i Ha aroMU ranoreHa (^ropa) cnoco6crByex 
yjiyHmemno norpe6HrejibCKHx cbohctb cocxaBa. Mhcjio OKCHanuieHOBux rpyim (n = 1-5), 
Heo6xoAHMMX fljia flocmacemifl onpe^ejieHHOH CTeneHH pacTBopHMOcTH HenoHoreHHUx IIAB, 
CBJoaHo c hhcjiom aroMOB yraepofla b rH#po<J)o6Hofi nacni MOJieKyjnj R, a Taicace creneHH 
^TopnpoBaHHH ra^po^oSHoro pa,zpiKajia. npH KOJnraecTBe aTOMOB yraepofla ot 8 «o 30, a 
KOJiHHecTBo aroMOB 4>Topa cocTasJiaeT ot 0 .flo MaKCHMariBHoro 3aMenjeHHH Bcex aTOMOB 
BO^opofla rHApo<£>o6Horo pa^mcajia. Ilpn oaHHaKOBofi AJimie OKCH3THJieHOBofi ueira, c 
yBCJiHHeHHCM HHCjia yrjieBOAOpoOTtix axoMOB b rH#po<i>o6HOH nacra MOJieKynu, h creneHH 

$TOpHpOBaHHOCTH HeHOHOreHHHX IIAB HX paCTBOpHMOCTfc yMeHBrnaercji. Ilpn CMemeHHH 

mmHBHflyaJiBHHX HenoHoreHHux IIAB Han6 ouBmeH pacTBOpHMocTBio xapaierepH3yK>TCH 
CMecH, coflepHcanpie coeAHHeHHH c caMofi KoponcoH h cbmoh ajihhhoh OKCHsnmeHOBOH ijenBio. 

KoinjeHTpaipiH HeHOHoreHHtix IIAB b cocraBe cooTBeTCTByeT 0,1 - lBec.% h CBH3aHa c 
hh3koh MOJieKyjwpHOH pacTBOpHMocTBio yKa3aHHMX HeHOHoreHHux IIAB b cocTase. npHHHHBI 
Hcnojn»30BaHHfl HeBticoKoft KomjeinpamiH IIAB flJiH nojiyneHHa mbdibhhx ny3£ipeH 6ojitmoro 
pa3Mepa yKa3arai mrace. 

AHanH3HpyH npHHiUiiiH cocTaBJieHHfl cocTaBa flJia nycKamifl mhjibhbix ny3tipefi, 
cjieflyeT otmcthtb, hto npn BtiflyBaHHH mwjibhhx ny3tipefi nepe3 ipy6icy, ocHOBHoe oTJuraae 
BHflyBaHHfl mbuibhmx ny3upeii Sojibmoro pa3Mepa ot BbmyBaHHH mhjh>hmx ny3brpefl Manoro 
pa3Mepa coctoht b tom, hto nepnoa BpeMera, b TeneHHe Koroporo npoHcxoflHT B£i#yBaHHe 
6ojn>moro ny3i>ipfl cymecTBeHHo pontine, neM Manoro. IIo 3toh jipumme ruiemca tiojitmoro 
MMJiBHoro ny3upH 6oJiee noABepxeeHa pa3pymeHHK> H3-3a Hcnapemifl pacTBopsrrejiH 
(BHCHxaHHH iuieHKH) h cHHepe3Hca, hto npHBO^HT k ee npe»cfleBpeMeHHOMy pa3pwBy. FLneHKa 
6ojn>moro MBUiBHoro ny3Hp£ He flOJUKHa 6un> tohkoh, hto6m BpeMH hoohh mmjibhofo ny3tipn 
6hjio 6ojiee npoflOJDKHTejiBHHM H3-3a 6oJiee flJiErrenBHoro Hcnapemm iuichkh. B TOMce BpeMH 
nneHKa AOjmHa HMert BHcoKyio bh3Koctb, htoSbi MHHHMH3HpOBaTB hbjichhh CHHepe3Hca, a 
TaiOKe ROJDKHa. 6hrn> ajiacTEraaofi. 

CneitH^HKa BbmyBamia MLun>Horo ny3Hpn c homoiubio ycipoHCTBa ajih nycKaHHH 
mmjibhhx ny3Mpeft, HcnonB3yK>mero npHHipni AonojraHTejn>Horo HarHeTaHHH B03«yxa, 

COCTOHT B BBICOKOft CKOpOCTH HCTeHeHHH B03flJOta Hepe3 Tpy^Ky H B B03MOKHOCTH BHflyBaHHH 

ny3MpH Hafl rojiOBoii, hto6bi 6mjio y^o6Hee nrpaxb h co3epu;aTB MHJiBHKie ny3upH. Ilo 


BBimeyKa3aHHBiM upmBBBM k cocraBy turn nycKaHHH mhjibhhx ny3HpeH npeffkflBJinioxcH 

0Co6Bie TpeGOBflHHH . 

IIpHHUHii cocTaBJieHHH cocxasa fljia nycKaHHa mluibhhx ny3Hpefi 6ojo,moro pa3Mepa 
3aKjnoHaercH b nojiyneHHH KOMno3Hupn, b Koxopofi aHHOHaKXHBH&iH IIAB h HeHOHoreHraiH 

IIAB B IipHCyTCTBHH KOMHOHeHTOB, CXa6HJIH3HpyK>mHX IIJieHKy, BHCOKOMOJieKyjIHpHMX 
COCAHHeHHH, 3JieKipOJIHTOB o6pa3yK>T paCTBOp C HH3KOH BK3KOCTBK). Bo BpCMH BMflyBaHHfl 

ny3BipH BH3KOCTB cocrasa pe3Ko B03pacxaeT, Tax KaK cocxaB KOHneHTpHpyeTCK b npoijecce 
BtmyBaHHfl ny3BipH no Mepe HcnapeHHH pacxsopuxejifl. npH stom HanajitHaa KomjeHxpamiH 
IIAB h BfcicoKOMOJieKyjiflpHHX coeAHHeHHH He AOJDKHa 6wTb BwcoKofl, hto6h iuiemca 

MBUIBHOFO ny3BipH B MaKCHMaJIBHOH CTeneHH COCTOHJia H3 BOW HJIH flpyrUX HOJIHpHMX 

pacTBopHTejiefi. Ilo3TOMy KOjranecTBO IIAB h ffpynsx pacTBOpHMMx KOMnoHeHTOB cocxaBa 
npeHMymecTBeHHo He aojDKHa npeBBnnaxB 5 Bee. %. Ilpn 6ojiee BucoKog KOHueHTparqaH IIAB 
miemca nojiynaexcji 6ojiee 6jieicjioH hjih Sejion, a ee npOHHocxB yMeHtmaexc*. Ilpa 
KOHu;eHTpamiHx pacxBopHMHX KOMnoHeHTOB cocxasa hfdkq SBec.% BpeMfl cymecxBOBamra 
iuieHKH ny3HpH cymecxBeHHO yBejraHHBaexca H3-3a o6pa30BaHHH 6ojiee tojictoh njiemcH 
MBUibHoro ny3fcrpji, a TaioKe 3a cnex 6oJiee AJiaxejiBHoro nepno^a Hcnapemia pacxBopHxeora, 
KOHueHTpauiM KOToporo b 3tom anyqae noBMmaeTCH. KpoMe xoro, rjvl nojiyneHHH njiemcH 
6ojn>moro m&dibhofo ny3up5i, HMeiomefi BHcoKyio npoHHOcxB, xpe6yexca o6ecneHnn> 
BucoKoe Me^cMOJieKyjinpHoe B3aHMO£eficxBHe h o&beMHyio crpyKiypH3ai*HK> cocraBa. JSjw 

3TOrO B COCTaB BBOflHT HeHOHOreHHMH IIAB, HMeiOmHft HH3KyiO HCTHHHyK) paCTBOpHMOCTB, H 

BBicoKyio a^cop6rpno Ha rpamnje BOfla-B03,ayx h KOMnoHeHXH, cxa6HJiH3Hpyioiiaie iuiemcy 
MBUibHoro ny3BipH. 

noBe^eHHe HenoHoreHHKix IIAB b boahbix pacxBopax onpeflejwexcH hx 
Me^CMoneKyjwpHHM B3aHMOfleftcxBHeM. Hx pacTBopeHHe o6ycjioaneHO B3anMoaeHCXBHeM boabj 
c otomom KHCJiopo^a oKCH3xnjieHOBoft rpynrai, rempaxaima npHBojmx k bo3hhkhobchhk> 
accoipiaxoB, cjie#cxBHeM 3Xoro flBJinexca H3MeHeHHe cboSctb cocxasa, npHBOAHmee k 
ynpoHHeHmo hjichkh mhubhofo ny3Hpa, xaK KaK aacopSipiOHmifi exnoft KpoMe MoneKyji IIAB 
coflepaarr MOJieKyjiw boabi, CBH3aHHBie c aTOMaMH KHCJiopo^a oKCH3THJieHOBofl rpynnu. B 

yCJIOBHHX COBMeCTHOrO IipHCyTCTBHH B COCTaBe aHHOHaKTHBHMX IIAB H HeHOHOreHHMX IIAB c 
HH3KOH paCTBOpHMOCTBK), IipOHCXOflHX ynpOHHeHHe HJieHKH MBMBHOIX) Dy3LIpfl HO Mepe 
BBIflyBaHHH ny3HpH H HCnapeHBW paCXBOpHXCJIfl. IToCKOJIBKy paCTBOpHMOCTB yKa3aHHMX 

HenoHoreHHBix IIAB b Boae h MHonax ikwihphhx pacxBopmejMx 3HaHHxeji&Ho mace, neM 
aHHOHaKTHBHMX IIAB, b pe3yJiBTaTe coBMecxHoro pacTBopeHHfl IIAB npoHcxo^HT 
o6pa30BaHne crpyioypHpoBaHHoro pacTBopa npa hx hh3khx KOHueHxpai^HHX, qxo Heo6xo l HHMO 
fliM o6pa30BaHHH nneHKH 6ojn>moro mmjibhoix) ny3Mpn. AccounaiiHH HenoHoreHHoro IIAB c 
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MoneicyjiaMH bo«m hphbobjit k yBejnraeHHio bh3kocth cocraBa, yripoHHemno iraeHKH 
MMJiBHoro ny3BjpH h ero npeHMymecTBeHHOH a#cop6HHH na rpaiimje pa3flejia <pa3. 

CooTHomeHHe aimoHaKTHBHiax I1AB c HeHOHoreHHHMH IIAB b cocTaBe m* nycKamiH 
mbwbhhx nyatipeft o6£nmo HaxoAHTca b nponopmra 1:3, 1:30. Ilpn 3thx cooxHomeHHax 
Ha6jnoflaercH onroManBHaa ajih nojiyneHHH njiemaH 6ojn>moro MMjn,Horo ny3Hpa 
KOBneinpaipM KOMnoHeHTOB, oSecneHHBaiomaH noJiyneHHe npoHHoft h Kpaco«moii njiemoi 
MHJiBHoro ny3Hpa. ILieHKa MBinraoro ny3wpa nojiynaeTCH npoHHofi npo3paiHOH h SjiecrameH, 
a Ha CBe-iy nepejiHBaeTCH bccmh imeraMH panyrH, npoHcxoflHrr ee OKpanmBaHHe 3a cier 
B03HHKaK>meS HHrep^epeHimH cBera. 3tot 3$<peKr B03Hmcaer npn onpeflejieHHOH TOjinmHe 

HJieHKH H 33BHCHT OT KOHneHTpaiJHH KOMHOHeHTOB. 

B KanecTBe komhohchtob, cra6iajiH3HpyioinHx ruieHicy MtuibHoro ny3upfl, HcnojiK3yioT 
fljiHHHoi^enoHeHHije mmemme h pasBexBjieHHHe MoneKyjiu, BKnronaionme ra«po<po6HBie 
paffHKajiH, pacnojioaceHHHe na Komjax h coflepxeamne raflpo<pHjn,HBie rpynnti b cpeflHefi 

HaCTH MOJieKyjIH. B HaCTHOCTH, 3TO COe^HHeHHa, 06pa30BaHHBie H3 flJIHHHOIieilOHeHHBIX 

MOfleKyji ciw5>o4>o6HiaMHpafflaKanaMH, tokhx ksk RCCHaCHzO^OR, RAi<CH 2 CH 2 0)„OArR, 
RCXCI^CI^O^OR, RAr(CH 2 CH 2 0) n OR, h anajiorEraHBix hm. KojiiraecTBO stomob yraepofla 
b rnnpo$o6HOH nemi R o6hhho cocTaBjiaer or 6 «o 20, a Kojnraecrao 3THJieHOKCiwHHx 
rpynn n =1-30. rHflpo$o6HHe pamncajiti Moryr coflepacaTB BMecro aroMOB BOflopofla aroMBi 
$Topa. 3xHJieHOKCHflHHe rpynnti b TaicHX coeflimeHHHX moxcho saMeHHTb Ha flpyrae 
nmpo(|)HJn,H&ie rpynnbi, HanpHMep, nponHneHOKCBynoie h pp. Cra6nnH3amw roieHKH 
npeanojioHCHTejiBHo npoHcxo/nrr 3a cier B3anMOfleHCTBHa rajnpoipooH&ix kohob MOJieicyji 
craSiunaaTopa c MOJieicyjiaMH IIAB, a rH^po^HJi&HOH nacrtio c MOJieKyjiaMH bo^bi. 3a cner 
Hero o6pa3yercH crpyioypHpoBaHHaa nneHKa MtuiBHoro ny3wpa, HMeiomaH noBtnneHHyio 
npoiHocTB. BBe«eHHe b cocTaB komhohchtob, CTa6HJiH3HpyK)nmx roiemcy, no3BOJweT 
nojiyHHTB njiemcy 6ojn>moro mbmbhoto ny3Hpa oirraMajiBHog Tojrapnna h KpaccwHocTH. 
KojnraecTBo KOMnoHeHTOB, ynpoTOjnomHX anemcy mbuibhoto ny3Hpa, o6mhho He npeBwmaeT 
l%Bec. 

B KaiecxBe BHCoKOMOJieKyjwpHHx coejnnreHHH, yjrynmaionmx 3JiacnwHocTt roieHKH 
MHJibHoro ny3Hpa, b cocxaBe Hcnojib3yK>T H3BecTHtie BemecxBa H3 rpymiBi 

nOJHffiHHHJmHppOJnWOH, nOJIHSTHJieHTJIHROJIB, nOJIHBHHHJIOBBIH cnnpT, a TaKHCe 

BOflopacxBopHMHe npoH3BOflHHe Hejimojio3H - raflpoKCH3THJiHejunojio3a, 
rn^oKCHinpoiBHjiHejijnojio3a, Kap6oKCHMeTHJmejunoji03a, h up. KoHHeHxpamw KOMnoHeHTOB 
optpmo cocraBJwer 0,1-1% ajih coe«HHeHHfi c MOJieKyjiapHoft MaccoH 1.000 - 100.000 h 
CBH3aHa c xapaKrepoM coeflHHeHHa. KoHneHTpanHH BBicoKOMOjieKyjiapHtix coeAHHeHHH TaiOKe 
He AWDKHa 6HTfc bucokoh, hto6m HeonpaBflaHHO He yBejnwHBaTL coflepxcaHHe pacTBOpHMtix 
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KOMHOHeHTOB, T£UC K3K BK yBCJIOTeHHe npHBOflHT K H3JlHlUHeH BH3KOCTH COCTaBa H 6oJiee 

6BicipoMy BHCHxaHHio h pa3pynieHHio mieHKH 6ojiBinoro MBUibHoro ny3fcjpfl. 

B KanecTBe ajieKipojnrroB b cocraBe npHMemooT pa3JMHHue coeAHHemra, raMeHmomHe 
pacTBopHMocTB ITAB h flpyrax KOMHOHeHTOB cocTasa, 3a chct BucajniBaiomero 3<J><|)eKTa, 
cBH3WBaiomHe FLAB b komhuckch h CTpyKTypupoBaHHtie pacTBopu hjih cTa6ium3Hpyionpie pH 
cocTaBa, a TaioKe BJiHmomne Ha bjbkoctb h noBepxHOCTHoe HaraxeeHHe hjichkh mbdibhofo 
ny3MpH. B KanecTBe TaKHX coeflHHeHHH ncnojn>3yiOT xjiopHAH, cyjn>4>an>i, aijeTaTM, 
rjnoKOHaxBi aMMOHHH, HaTpiM, KajiHH, KaJiBi^HK, . MaraHfl, ajuoMHHHH h flpyrae COJIH. fljIH 
peryjmpoBaHHH pH cocraBa HcnojnayiOT cojih h cjiaSue khcjiotu, KOTopwe Moiyr o6jia^aTb 

6aKTepHIOTXHMMH CBOHCTBaMH. B ^aCTHOCTH, 6eH30aT HaTpHH H 6eH30HHa» KHCJIOTa, 

Terpa6opaT narpwi h 6opHan KHCJioxa, cop6HHOBaa KHCJIOTa, 3THJieHAHaMHHTeipayKcycHaH 

KHCJIOTa, XJIOpHAM KaJIBI^HH H MaTHHfl H AP- 

Cjie^yeT ynoMHHyrb TaioKe o bosmoxehocth aoSobkh b cocraB coeAHHeHHH, 
HapymaiomHX CTpy Krypup OBaHHC bow (HanpHMep, KapSaMHA b KOJnraecrBe ao lBec.%, 
cnoco6cTByeT BMCBo6o>KAeHHK> MOJieKyji boabi ajih nawpaTanHH oKcronuieHOBOH u;enH). 

B03M03KHO TaiOKe HCnOJIB30BaHHe COeAHHeHHH H3MeHHK)IIIHX BKyc H HBeT COCTaBa, (jIHMOHHaa 

KHCJIOTa, BKycoBwe Ao6aBKH, noACJiacTHTejm unia <^pyKT03M, rjnoK03H, caxapo3a hjih KCHJurra 
h cop6HTa (npn KOHpempaitHH 0,1-10%) h nnmeBwe KpacHTejm) h np. 

B cocxase jvm nycKaHHa mbuibhux ny3Bipefi b KanecxBe pacxBopHrejia HcnoJiB3yioT 
BO«y. JJjw boahoix) cocraBa fljw nycKaHHfl mmjibhwx ny3BipeH xapaicrepHO o6pa30BaHne 

KpaCOHHOH, 3JiaCTHHHOH H IIpOHHOH HJieHKH npH KOHIjeHTpaiJHH BOABI OT 99 AO 95BeC% BOAH. 

IIpHMeHCHHC HeBOAHtix pacTBOpHTCJieS, hm&oiuhx TeMnepaiypy KHneHHH BHrne TeMnepaxypBi 

KHHeHHH BOAH, n03BOJmCT yjiyHIUHTB KpaCOHHOCTB H CTaSHJIbHOCTB IUiefflCH MHJIBHOrO ny3HpH. 

npn coAepxeaHHH b cocraBe hcboahhx paciBopirrejieH, nacn, boah 3aMeHHerc£ hmh. B TaKOM 
cocTaBe coAepHcaHHe hcboahhx pacTBopirreJieH MoxceT hbxoahtbch b mnpoKHX npeAeJiax h 
Aoxoaht£> ao 90%, hto H03BOJIHCT nojiy^arb iuiemcy 6ojn>moro mmjibhoix) ny3Eipa npaKTHHeciaa 
He noABep^ceHHyio BBicwxaHHio. IIomhmo rjimjepHHa b cocxaBe mohcho Hcnojz&30BaTB Apyrne 
BBicoKOKHnflnpie nojrapmje BOAopacxBopHMBie pacxBopHrejm: npointaeHrjmKOJib, 
nojrarjiHKOjm h AP- 

KoHAempaixHH aHHOHaicraBHMx IIAB b cocraBe jsjiz nycKaHHH mmjibhhx ny3upefi 

06MHHO HaXOAHTCH HKHCe KpHTHHeCKOH KOHI^eHTpaipiH MHAeJUIOo6pa30BaHHfl (KKM). 

Kom^empamiH HeHOHoreHHBix IIAB MoaceT 6htb HffiKe KKM, mo>kct HaxoAHTBCH Ha ypoBHe 
KKM, hjih 6htb Bfcnne KKM. Mimejuioo6pa30BaHHe xapaicrepHO am Bcex thhob IIAB, ho aah 
HeHOHoreHHiix IIAB 3HaneHHH KKM npHMepHO Ha Apa nop^AKa MeHBine, hgm aah 
aHHOHaKTHBHtix IIAB c TaKofi ^ce yrjieBOAopoAHofi i^errbio. 3a cner Hcnojn»30BaHHH 
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HeHOHOreHHHX TIAB C HH3KOH paCTBOpHMOCTBK) M03KHO CHH3HTB KKM flO COflepKaHHfl 

HCHOHoreHHoro IIAB HHace lsec.% npn coaepxeaHHH aHHOHaicrHBHBix IIAB HHace 3aec.%. B 
cnynae coBMecTHoro npHcyrcTBHH b pacTBope aHHOHaKTHBHtix h HeHOHoreHHMx IIAB 
npoHexoAHT o6pa30BaHHe mbx&jui CMemaHHoro cocTaBa, cocro^iimx m MOJieKyji 
HenoHoreHHoro h aHHOHaKTHBHoro IIAB, a Tajoice KOMnoHeHTOB CTa6miH3Hpyionpix rmemcy 
MELJiBHoro ny3tipH, CBJi3aHHHX c MOJieKyjiaMH BOflH, BfcicoKOMOjieKyjwpHiix coeflHHemra h 

HOHaMH SJieKipOJIHTOB. 

C uejiBio nojiyneHHH CMemaHHoro MHqejuioo6pa30BaHHa 6ojiee cjioechoix) cocraBa 
HcnojiB3yK>T cojno6HJiH3HpyiomHe CBOHCiBa IIAB, Cipyiciypa cocTaBa npH KKM 
Hcnojn>3yeTCfl fljia cojno6HJiH3aipm opraHmecKHX coe,zpmeHHH He pacTBopHMLix h mojio 
pacTBOpHMMX b Bofle h nonHpHHx pacTBopHrejiax: ynieBOflopoaoB, AJiHHHoijenoHeHHBix 
ajncaHOJioB, ^Topajm^aTH^ecKHX coeflHHemiH h pp. 3th coe#HHeHHH MOiyr OKa3£maT& 
BJiHHHHe Ha CBottcxBa mieHKH mbuibhoto ny3HpH. IIpH yBejiHHeHHH KOJnraecTBa flo6aBjiaeMoro 
k pacxBopy IIAB cojno6Hjm3HpoBaHHHx opramrcecKHx coeflHHeHHH, MOJieKyjwpHaa Macca 
MHUejui B03pacxaeT 3a cnex yBejiHHemui nncjia MOJieKyji IIAB b Mmjejuie h norjionjeHHJi 
yrJieBOAopoAa, hto hphboaht k yBejiHHeHHK). (Ha^cipaHBaHHio) Mmjejuiti 
coiao6Hjra3HpoBaHHMMH coeAHHeHHHMH. B KanecTBe cojno6Hjra3HpOBaHH£ix opraHHHecKHX 
BemecTB mohcho npHMeHHTB OKCHsmjmpoBaHHHe coe^HHeHHH, HanpHMep, #JiHHHoi];enoHeHHBie 
KOMnoHeHTH, cTa6HJiH3HpyK)iDHe mieHKy MLun>Horo ny3Brpn, HMeiomae orpaHHHeHHyio 

paCTB OpHMO CTB B COCTaBC TaiOKe MOXCHO HCnOJH>30BaTT> COeAHHeHHH, MCflJieHHO. 

HcnapjuonpiecH Ha B03flyxe, HanpHMep, ^cmpoie napa^HHOBue yraeBOflopoflH c kojihhcctbom 
aTOMOB yraepofla b n,eira C= 8-20, hjih 6ojiee npe#noHTHTejiBHo C= 10-16; cnnpra (ajncaHOJiw) 
c C= 6-22, hjih 6ojiee npejpioHTHTejiBHo C= 8-16, a TaiOKe apoMaraqecKHe yraeBOflopoflH, 
HenpeflejiBHtie yraeBOflopoflH, grropHpoBaHHBie yrjieBO#opoflH h ^TOpnpoBaHHBie cnnprn h 
Ap. To ecxb, HeroKCHHHHe opramraecKHe h <£m>popraHiraecKHe coeAHHemui, HcnapjnomnecH Ha 
B03flyxe MefljieHHee, HeM HcnapnercH BO^a, h cojno6HJiH3HpoBaHHBie cocTaBOM. Ilpn 
BHflyBaHHH MMjEbHoro ny3Bip5i cojno6njni3HpoBaHHBie coeaHHeHHH nona^aiOT b nneHKy, 3to 
ynynnaeT KpacoHHOcn. linemen h npHBO#HT k ee ynpOHHemno h Sojiee Me,iyieHHOMy 
BBicMxarono Ha B03flyxe. KojnraecTBo cojno6HJm3HpoBaHH£ix opraHH^ecKHX coe£HHeimH, 
yraeBOAopoAOB h 4>ropcoflepHcain[HX coe#HHeHHH o6hhho cocTaBJiaex He 6ojiee 5Bec%. 

HH3KM KOHnempai^HH IIAB h .npyrax komhohchtob b cocraBe win nycKamra mbuibhedc 
ny3tipefi h bbicokeh npoHHocxb mieHKH npHBOflHT k o6pa30BaHHK> npn pa3puBe ny3upeH 
He6ojn»moro KOJiHHecxBa iuieHOK h Kanent. Ilpn oirraMajibHOM cooTHomeHHH KOMnoneHTOB 
cocraBa, npn pa3ptiBe nnemca mbuibhoix) ny3upH co6npaeTCH b o^ny hjih hcckojibko Kpynmjx 
KanejiB hjih crycxKOB. KojunecTBO o6pa3yioimix mcjuchx Kanejn> h roienoK MHHHMaJi&HO, a 


nOCKOJIBKy KOMOOHeHTH He TOKCHHHM H HCHOJIKJyiOTCH B HH3KHX KOHIjeHTpaiJHflX, COCTaB He 

pa3flpa»caeT icoacy, rjia3a h AHxaxenBHiie nyra, hm mohcho nojiB30BaTBCH, BHflyBaa ny3HpH b 
HenocpeACTBeHHoft 6jih30Cth ot Jimja. 

B KanecTBe aHHOHaKXHBHBix IIAB nneHKoo6pa3yiomero cocraBa moxcho Hcnojn>30BaTB 
BBinycKaionpiecH b npOMMmneHHOM Macnrra6e h ceprn^HnjipoBaHHue jsjm npoEDBO^CTBa 
AercKHX raaMiryHefi h KOCMeraraecKHX npenapaxoB BenjecTBa, xaKHe icaie KOMnoneHTM IIAB h 
BHCOKOMOJieKyjiHpHMX coeflHHeHHH KOHi^epHOB «yHrep» h «KrrapHaHT». 
Ufarol TCL 92 - nopomoK jnmeHHoro jiaypnncyjiB^aTa HaTpHH 
Ufasan TEA - jmHeHHWH ajncnji6eH30Jicyjn>4)OHaT TpH3TaHOJiaMHHa 
Ungerol N 2-70 h Ungerol LES 3-70 - JiaypHJi3TOKCHcyjn><f>aTfci HaipHH c ppyMSi h 
TpeMH MOjieKyjiaMH OTHjieHOKCH^a (naypeT cyjit^aT HaTpna) 
Tylose CBR 10000 Gl Kap6oKCHMerHjmejunojio3a 
Tylose H 10000 G4 - rH^oKCH3THjm;ejijnojio3a h pp. 

. IIpHMep 1, 

K 100 mji OTCTHJiJiHpOBaHHOH boam flo6aBJMK>T 3 r JiHHeHHoro JiaypHJicyjiB<|)aTa H&rpHH 
KomjepHa «yHrep» (Ufarol TCL 92), 0,1 r OKCH3nuinpoBaHHoro amain^eHOJia c kouhhcctbom 
etomob yrjiepo^a b ajnauibHofi nacTH rH#po<J>o6HOH ufiim C= 14-20 h KOJnraecxBOM 
OKCH3THJiHpoBaHHBix ipyim 11=1, 0,1 r Kap6oKCHMeTHJmejtmoji03u 4>HpMM «KjiapHaHT» (Tylose 
CBR 10000 Gl) , 0,5 r xjiopima HaTpHH h 0,5 6eH3oaTa HaTpHH. PacraopjnoT KOMnoHeHTti npn 
HarpeBaHHH ro 50-60 °C h nepeMenmBamH b TeneHHe 1 naca. Ilocjie oxjiaameHHH cocraBa 
HcnojEwyioT ero ajih BtmyBaHHH mluibhhx ny3MpeH pa3MepoM 10-50 cm. b AnaMCTpe c 
noMonp>K> ycrpoHCTBa fljifl nycicaHHH mmjibhmx ny3Hpefi. 
IIpHMep 2. 

K 100 MJI AHCTHJIJIHpOBaHHOH BO£bI flo6aBJIflK)T 3 T JiHHeHHoro ajncHJi6eH30Jicyjn>^0HaTa 
TpH3raHOJiaMHHa KomjepHa YHrep (Ufasan TEA), 1 r OKCHdmnnpoBaHHoro ajnoui^eHOJia c 
KojrKHecTBOM aTOMOB yrnepofla b amcHJiBHOH nacxH rHflpo<|>o6HOH uexm C= 8-14 h 

KOJIHHeCTBOM OKCH3THJIHpOBaHH£IX rpyim n=5, 0,3r Kap60KCHMeTHJ^eJIJIK)JI03BI (J)HpMH 

KjiapnaHT (Tylose CBR 10000 Gl) , 0,3r xjiopa^a HaxpH* h 0,5 copSaia HaipHH. PacxBopHKxr 
KOMnoHeHTH npn HarpeBaHHH flo 50-60 °C h nepeMenmBaHHH b TeneHHe 1 naca. Ilocjie 
oxjiaac^eHHH Hcnojn>3yK>T cocTaB ajih BKmysaHHH mblubhhx ny3upeH pa3MepoM 10-50 cm. b 
AHaMerpe. 
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IIpHMep3. ' 

K lOOMn^ciH^HpoBaHHofiBo^r ^ae^S r^aypeicy^^HarpHH Ko^epaa Ynrep 
(Ungerol N 2-70), Wp.*^^^^^ 

a^HOH ,ac™ i***** nem, C - 10-14 h ko^ccxbom OKCEDTHHEtpoBaHHux xpynn 
n=2, 0,2r i^poKCH^me^oaH ^ KnapnaHT (Tylose H 10000 G4) , 0,1 r xjxop^a 
K^nna h 0,5 eemoaxa h^hh. PaciBop«oT KOMnoHesr&i npn HarpeBaHHH fl o 50-60 °C h 
nepeMentHBaHHH b Teieinie 1 naca. Ilocjie oxjiaac^emw Hcnojn>3yioT cocraB pjir BH^yBaHHa 
MBuaHHxnysBipeHpasMepoM 10-50 cm. b HHaMerpe. 
IIpHMep4. 

K lOO^cxHimHpoBaHHoftBo^floSaB^a r naypercy^axa narp^ Ko^epna Yarep 
(Ungerol LES 3-70), 0,5 r OKCH^HpoaaHHoro «a c kouhhcctbom bxomob yr,epo«a b 
a^HOH ,acrH rH^po^HOH nenH C = 8-20 h Ko^ecraoM okch^obbhhb* xpynn 
n 3, 0,2r i^poKCHarHomejuno^oaH ^ KaapHaHT (Tylose H 10000 G4) , 0,2 r xnopna* 
MaraHH, 0,lr cwecn na KOMnoHeirroB R(CH 2 CH 2 0) n OR, RAr(CH 2 CH 2 0) n OR, 
RAr(CH 2 CH 2 0) a OArR, r^e R cocTaBJiaer .6-20, a n=l-12. PacxBopaioT KOMnoneHTH np H 
HarpeBaHHH W 50-60 "C h nepeMen^BaHHn b xe.eHHe 1 ,aca. Ilocae ox^eHH* BcnonK3yKyi 
cocraB wia BBwyBaHHH MUJibHKLX nyaBipeii paaMepoM 10-60 cm. b ^aweipe. 
IIpHMep 5. 

K1°°*-««c™^ob^^ KOHnepHa YHrep 

(Ungerol LES 3-70), 0,5 r OKCHaTHimpoBaHHoro amcaaojia c kouhhcctbom aroMOB yraepo#a b 
ajiKHJiBHofl Hacm raapo^HOH nenH C = 10-14 h ko^cctbom okchothjihp ob aHHMx xpynn 
n 3, 0,2r m fl poKCH3TH Jn ,e OT io J1 o3 H ^mh KnapnaHT (Tylose H 10000 G4), 0,1 r jciop^a 
KanBm«, lr napa^HHOBBrx yraeBoaopon.oB c C=10-16. Pacraopaior KOMnoHen™ npn 
HarpeBaHHH fl o 50-60 o Ch nepeMeniHBaHHH b reqeiroe 1 laca. ITocne oxjia^menHa HcnonB3yioT 
cocraB wia BBmyaanHH mbwbhhx nyanpeH paaMepoM 10-50 cm. b anaMerpe. 
IIpHMep 6, 

a ^ ^ ^^^^^^^^^^ BOflH flo6aBJi$noT 3 r JiaypeTcyjnvpa'ra Harpm KonnepHa VHrep 
(Ungerol LES 3-70), 0,5 r OKCHam^poBanHoro 4rropco fl ep»amero amcaHo^a c KomraecTBOM 
aroMOB ynrepona b b^hoh hbcih r^po*o6HOH Herm C = 8-10 h Ko^ecxaoM 
OKCH3THjiHpoBaHHHx rpyrm n=4, 0,5r rH^poKCHaxH^e^no^Bi fcapMH KaapHanr (Tylose H 
10000 G4) , 0,1 r xaopnaa Ka^nna h 0,5 eenaoara naxpHa. PacrBopaxor komhohch^ npn 
HarpeBaHHH no 50-60 <>C h nepeMeniHBaHHH b re.eHHe 1 naca. Ilocne oxna^enna Hcno^syKox 
cocraB jsflu BBmyaaHHa mbuibhhx nyaBipefi pasMepoM 10-60 cm. b HHaMerpe. 
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IIpHMep 7. 

K 100 mji AHCTHJumpoBaHHOfi boah flo6aBjimoT 3 r JiaypercyjiB<t>ara HarpHH K0Hi*epHa YHrep 
(Ungerol LES 3-70), 0,5 r OKCHamnnpoBaHHoro $ropcoflep»camero ajncaHOJia c KOJimecxBOM 
axoMOB yrjiepoffa b ajimnBHOH Hacra rHflpo<j)o6HOH ijenn C = 8-10 h KonmecxBOM 
oKCHOTrorapoBaHHHX rpyrni n=4, 0,5r ra^poKCii3THm^ejiJiK)Jio3^ <J>hpmh KjiapnaHT (Tylose H 
10000 G4), 0,1 r xJiopH#a Kajnapra, 0,lr CMecn H3 KOMnoHeHTOB R(CH2CH20) n OR, 
RAr(CH 2 CH 2 0) n OR, RArCCH2CH 2 0) n OArR, r«e RF niflpo^o6HHH ^TopcoAep^amra 
pa^HKaji, cocTOHmnfi H3 6-16 aroMOB yniepofla, a n=8-30. PacrBOpHKyr KOMnoHeirru npn 
HarpeBaHHH ao 50-60 °C h nepeMenmBaHHH b TeneHHe 1 naca. Ilocjie oxjiaaweran ncnojiwyioT 
cocTaB wn BHflyBaHHH mhjibhhx ny3tipeH pa3MepoM 10-70 cm. b flHaMerpe. 
IIpHMep8. 

K 50 mji «HCTHJumpoBaHHOH BOffM h 50r rjnmepHHa flo6aBJMKyr 3 r jiaypercyjn><t>aTa HarpHH 
KomjepHa YHrep (Ungerol N 2-70), 0,5 r OKcnarajmpoBaimoro ajncaHOJia c kojemcctbom 
axoMOB ymepofla b anKHJiBHofi Hacrn ra,apo^o6HOH norm C = 10-14 h KOJuraecraoM 
oKCH3THJiHpoBaHHBix rpyim n=2, 0,2r iwq>OKCH3Tnam^ejiJiK>Jio3M $HpMH KjiapnaHT (Tylose H 
10000 G4) , 0,1 r xjiopnaa Kam>wx h 0,5 6eH3oaTa HaxpHH. PacrBopmoT KOMnoHeirna npH 
HarpeBaHHH «o 50-60 °C h nepeMenmBaHHH b TeneHHe 1 naca. Ilocjie oxjiaacfleHmi Hcnojn>3yioT 
cocrraB flnH BHflyBaHHa mhjibhwx ny3Kqpefi pa3MepoM 6oJiee 50 cm b fluaMerpe. 
IIpHMep9. 

K 10 mji ^crajuiHpoBaHHott BOfflu h 90 r rjpnjepHHa flo6aBJWK>T 4 r jiaypercyjn^axa HaxpHH 
KOHuepHa YHrep (Ungerol LES 3-70), 0,5 r oKCHOTHJraposaHHoro ajncaHOJia c KOJnraecTBOM 
aTOMOB yraepoaa b ajiKHJibHott Hacra nmpo$o6Hoft rjeim C = 10-14 h kojihhcctbom 
0KCH3THJiHpoBaHHBix ipynn n=3, 0,5r nojmBHHHjnmppojmflOHa, 0,1 r xjiopnaa Karaum*, 0,5r 
amcaHOJioB c C=8-16, Kap6aMH« 0,5r. PacTBopmor koMnoHeHTEi npH HarpeBaHHH «o 50-60 °C h 
nepeMenmBaHHH b xeneHHe 1 naca. Ilocjie oxJiaameHHJi HcnoJiKsyiOT cocraB ana BtiayBaHHH 
mmjibhhx ny3tipeH pa3MepoM 6ojiee 50 cm b flnaMerpe. 

Coctbbh no3BOJWK)T nojiynaTB MLUTBHtie ny3HpH, xapaKrepH3yiqTCH KpaCOHHOfi H 
3jiacxHHHoii mieHKoft mpaiomeii Ha CBeiy bccmh i^seraMH paflyra. 
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JJpyrax 3a^ana H3o6pereHHH coctoht b coaaaHHH He6ojn>moro, yAo6Horo b 
npHMeHeHHH ycrpoftCTBa, Hcnojn>3yiomero KHHenraecKyio sHeprmo crpyn ra3a ajw 
flonojiHHxe«BHoro HarHeraHra B03flyxa Ha o6pa30BaHHe MtuiBHoro ny3upK, no3BOJunomero 
H3MeHflT& BeJiHHHHy h KOJiHHecTBO nojiynaeMMX MMjn>HMX ny3HpeH, peryjiHpoBaxb pacxoA h 
BJiaacHOCTb B03flyxa, o6pa3yiom;ero MLUibHfcie ny3wpH. 

H3BectHo ycTpoHCTBO Ana BtiflyBaHHfl MMJEbHHX ny3EipeH, ocHOBaHHoe Ha npjmumie 
cipyflHoro KOMnpeccopa. YcrpofiCTBO coctoht ro ipy&cH, b Bepxnefi nacrn KOTopofi 
ycxanoBJieH naipySoK MeHtmero AHaMerpa h HaxoAHTCH oxBepcTHH jsjm noACOca 
aTMoc^epHoro B03flyxa, a Ha hedkhcm KOime nponcxoAHT o6pa30BaHHe mhjibhhx ny3BipeH. 
npH nojn>30BaHHH ycrpoftcTBOM, CTpyio so3Ayxa hjbh ra3a noAaicnr nepe3 naipyGoK BHyrpb 
Tpy6KH, 3a cnex co3AaiomerocH b BepxHefi nacrra Tpy6KH pa3pHHceHHH, nepe3 6oKOBwe 
OTBepcnM b CTCHKe ipy6icH hjih nepe3 Topi^eBoe OTBepcTHe Tpy6KH b ycTpoHCTBO HarHeTaercH 
AonojiHOTeJibHHtt o6*eM atMoc$epHoro B03«yxa, Koropfiifi nocTyaaer Ha o6pa30Bamie 

MBMBHMX ny3Hpefi Ha HXDKHCM KOHIje Tpy6KH, CMOHeHHOM paCTBOpOM nOBepXHOCTHO- 

aicraBHoro semecTBa. Ilpn Hcnojn>30BanHH Tpy6KH c OTBepcraaMH nojiy^aioT MBun>Hue 
ny3BipH 6onwBQro pa3Mepa. B tskom ycTpottcree TpySica HMeer pbBHyio (raaAKyio) 
noBepxHocxb, a peryjmpoBKa noAa4H B03Ayxa hhh ra3a, nocrynaiomero Ha o6pa30saHHe 
MMJiBHoro ny3wpH nepe3 oTBepcraH b ero BepxHeft nacra, nponcxoAHT npH h3mchchhh 
npoxoAHoro ceneHHH oroepcrafi c noMonp>io peryjrapoBOTOoro KOJiBija hjih pyxofi - naTCHT 
RU 2139119 ot 25.03.97 (npOTonra). 

3aa»JieHHQe ycxpoficrao urn nycKOHHS mmjisskx ny3Htp^fi, xiQ3©QJiHeT pacmupHTb 
bo3mo3khocth nojiyneHHH MHJiBHHX ny3BipeH rHraHTCicoro pa3Mepa (AHaMeTpoM 6ojiee 50 cm.), 
cpeAHero pa3Mepa (AHaMerpoM 20-30 cm.) h Majioro pa3Mepa (AHaMerpoM 5-1 0cm.) 3a chct 
yjiynmeHHE ero aKcnnyaxaAHOHHUx xapaKiepHcrnK, cBH3aHHux c ycoBepmeHCTBOBaHHeM 
ajieMeHTOB KOHcrpyiajHH. 

BaHCHefimHM 3jicmchtom ycrpoflcTBa jyw nycKaHHH mhjibhhx ny3fcipefl hbjwctch 
Tpy6Ka, Ha KOTopofi nponcxoAHT o6pa30BaHHe h poer mhjibhhx ny3tipefi. Tpy6ica mohcct 

BUnOJIHHTBCH ipUMHApHHeCKOH, KOHyCHOH HJIH 6oJiee CJIOXCHOH (^HTypHOfl) ^>OpMM, B TOM 

HHCJie HMeionjefi pacnmpeHHH hjih cjokchhh, h HMeer ynacroK c pa3BHTOH nosepxHocxbio. Ha 
creHKax ipy6KH bhhojihhiotch ckjibakh b bhac BOjmoo6pa3HHX BHcrynoB h BnaAHH, both 
H3roTOBJieHHBix no THny ro$p. Ann noAcoca HaraeTaeMoro b mujibhuh ny3upb B03Ayxa b 
Tpy6Ke HMeiorcH OTBepcTra. Topi^eBoe oTBepcrne h AonojiHHrejiBHHe, KOTopue bmhouhhiotch 
b creHKax Tpy6KH h Moiyr hmctb bha meneft h npope3efi, pacnojioxceHHiix b cKJiaAKax 
Tpy6KH. Tpy6ica mohcct bbhiouhhtbch cnoco6Hoft k Ae$opMaqnn c H3MeHeHHeM pa3MepoB h 
4>opMH, a TaK«e c bo3Mohchoctbio BapbHpoBaHHH npoxoAHoro ceneHHH OTBepCTHfi. COHCTaHHe 
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ipy6KH c naTpy6KOM ajih noflann B03#yxa no3BOjmeT cAenanb BbmyBaHHe mbuibhbix ny3Wpefi 
6ojiee npocTHM, a nojn&oBaHHe ycrpoficiBOM 6onee yflo6HBiM. naipy6oK cjijokht rjw noaanH 
b TpySny BHAHxaeMoro B03flyxa hjih HarHexaeMoro c noMonjbio Hacoca ra3a. JJononHHTeuBHO 

yCTpOHCTBO flJIfl nyCKHHHH MEJJTbHBIX ny3Hpefi MO^CCT COBMenjaTBCfl C KptUHKOH H eMKOCTBK) 

#jih nneHKoo6pa3yK>mero cocTaBa (cocraBa ajih nycKaHHH mhjibhbix ny3upeH). 

C uenBK) yjiynnemifl njieHKOo6pa30BaHHfl npn o6pa30BaHnn mhjibhhx ny3upefi, 
Tpy6na, Ha kotopoh nponcxoAHT pocr ny3Hpefi, HMeer BOJmoo6pa3Hyio noBepxHocTB, 
o6pa30BaHHyio Hepe^yiomHMHCK BticrynaMH h Bna#HHaMH. KbroroBJieHHe ctchkh ipy6icH 
cKjiaAHaTofi yBejnranBaer peam>HyK> miomaAb noBepxHocra ipyfxKH h npnaaex efi pa# hobhx 
3KciuiyaTaipioHHHX KanecxB, yjiynmaiomHX o6pa30BaHHe mujibhux ny3Hpefi h pacnrapmomHX 

B03M03CH0CTH yCipOflCTBa. 

JJflX BBJflyBaHHH MKUTBHBIX Hy3HpeH TpySKy CMaHHBaiOT IUieHK006pa3yiOIHHM COCTaBOM, 

Heo6xoflMMMM aim o6pa30BaHHK mieHKH MMJifeHoro tsy&xpn. 3a#ep>KKa ruieHKoo6pa3yiomero 
cocraBa b cioiaj^Kax Tpy6KH h ero pacreKamie no TpySne no3BOJMKyr HaKomrrs Ha ee 
noBepxHocra 3HaHHTejn>HO 6oJn>mee KOJmnecTBo cocraBa, neM Ha xpy6Ke c pobhoh 
noBepxHocTbio, cocxas HaKaiunmaercH Ha noBepxnocni Tpy6KH (b craasKax), a He creKaeT no 
Hen, KaK 3TO npoHcxooHT Ha ipySice 6e3 cKJia^oK. C yBejmqeinieM Kojnroecnia h pa3Mepa 
cioiaAOK, cooTBercTBeHHo B03pacTaer ko^hhcctbo imeHKoo6pa3yK>mero cocraBa, 
3a^epHCHBaiomerocH Ha 3TOH noBepxHocra, b tom HHCJie, b cioiaflKax. IIpH BtmyBaHHH 
MHJEbHtix ny3wpeft, nneHKOo6pa3yionjHH cocraB yBJieKaercn hotokom B03flyxa h no cKJiajqcaM 
nepeMeffiaeTCfl k Komjy ipySioa, rae o6pa3yerca mhtohhh nympb. IXpn stom uomimv&M 
bo3mo3khoctb ocymecrBjwTB nocTeneHHoe nocrymieHHe cocraBa Ha co3#aHHe mbuibhofo 
ny3upH, no Mepe yBejraneHHH ero pa3Mepa h CB«3aHHOH c 3thm norpe6HocrH b hobom 
KOJiHHecTBe cocraBa Ha o6pa30BaHHe iuieHKH. IIocreneHHoe nocTyimeHHe cocraBa 
oCecneHHBaeTCH npH H3MeHeHHH yrjia HamiOHa ipy6KH h h3mchchhh cKOpocra ra30Boro 
noTOKa BHyrpH Tpy6KH, *m> no3BOJWcr yBejraHHTb pa3Mep MtuiBHoro ny3HpH, tax KaK BMecre c 
nocrynJieHHeM B03flyxa ana ero Ha^yBaHHfl o6ecneHHBaercfl nocreneHHoe cHaSaceHne ny3upa 
rnieHK0o6pa3yiomHM cocraBOM. 

CicnaflKH Ha noBepxHocra TpySicn bmhouhhiot b bhrc Hepe^yiomnxcn BBicxynoB h 
snaflHH h, b 3aBHCHMOcm ot cnocoGa H3roTOBjieHHH, ohh Moiyr hmctb paanBraayio <|>opMy. 
OTHOCHTejiBHO KOHCTpyiopiH cKJia^oK Ha noBepxkocra Tpy6iaa cjieflyer noHCHHTB. BMcrynti 
Moiyr BtinojTHHTBCH KaK crjia^ceHHHe pe6pa, a Bna^HHBi KaK yrjiy6jieHHa MeMC^y peSpaMH. B 

3aBHCHMOCTH OT TOJimHHBI Tpy6KH CKJia^KH MOryT 6MTB ^CeCTKHMH HJIH fle^OpMHpyeMBIMH, OHH 

Moiyr HMerb bha Hepeflyiomaxca 6op03fl hjih bha ro<f>p. CiaiaAKH (BHCiynw h BnaAHHM) 
Moiyr HaxoAHTbCH jm6o tojilko Ha BHenmeft noBepxHocra tpy6KH, (npH stom BHyrpeHHHH 
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noBepxHOCTB ocraercH rjiatfKofi) jm6o tojibko Ha BHyTpeHHefi noBepXHOCTH Tpy6KH (BHenmaa 
noBepxHOCTt raajocaa) hjih Ha BHenmefc h Ha BHyrpeimefi noBepXHocra ipy6KH oflHOBpeMeHHO. 
KojmHecTBO BHcrynoB h BnaflHH Ha BHenmeft h BHyrpeHHeft noBepXHocra ipy6KH h hx 
pa3Mepu MOiyr 6mti> paajraqmiMH. Ha noBepXHocra ctchkh ipySicH, no KpafeeH Mepe, 
HMeercH TpH BHcryna h ipn BnaflHHti, o6pa3yiomHX ee noBepxHOCTB, npiraeM KOJnraecTBo 
cKJiaflOK b BepxHefi h HHacHeft nacrn ctchkh Tpy6KH Moiyr oTJiH^axBCH. KojnwecTBO cKJiaflOK 
Ha noBepXHOCTH xpy6KH MOEcer 6htb paaHHHHMM, h CB&3aHO c flaaMerpoM ipy6KH, pa3MepoM 
nojiynaeMHX mbuibhbjx ny3upeH, cBoficTBaMH iuieHKOo6pa3yiomero cocraBa, a TaioKe 

KOHCTpyKUHOHHMMH OCOSeHHOCTflMH yCTpoftCTBa. 06BMHO CKJiaflKH BBIHOJIHHIOT B BHflC 

AJIhhhmx npo^ojiBHtix 6op03fl, pacnpocipaHjronpixca Ha bck> ajihhh ipy&cH hjih Ha nacTB ee 
jyiHHti. TaKHce Tpy6iea motkct bbotqjihhtbch CKjiaffiaTofi HaciOTHO, HanpHMep c owaoro Koraja, 
hjih CKJiajpaa Moryr HaxoAHn»cH Ha o6ohx Komjax Tpy6KH, Koropaa b ijeHTpajiBHoft nacTH He 
HMeer ckjewok. <DopMa ckjkwok mo3kct 6*m> pa3jm«ffiofi: cKpyrjieHHoft, np^oyroH&Hofi, 
TpeyroJibHofi hjih HMexb 6ojiee cjioacHyio KOH^Hrypaipoo. flonojunrrejibHO Ha CKJiaAKax Moryr 
BunojnMTBCH npope3H, KaHanu h KannjuiapM ajih yBejnraeHHH nnomaflH noBepxnocm h 
jiyxnnero yflepacaHHa njieHKOo6pa3yiomero cocraBa, b tom hhcjic, 3a chct KannjuiapHiax chji, 

KpOMe H3rOTOBJieHHH CKJiaAOK npOAOJIBHHMH, OHH Moiyr bmhojihoteck, kocwmh, bhhtobhmh, 
a TaioKe nonepeHHtiMH, hjih b pasjnnmix cowraHrax. B aroM cjiynae 3a cneT perynuapyeMoro 
pacreKaHHH njieHKOo6pa3yiomero cocraBa no noBepXHocra CKJiaOTaTofl ipy6KH yzjaercH 
ocymecTBJMTB ero nocreneHHoe nepeMemeHHe no ipy6Ke npn ee HaicnoHe hjih noBopore 
BOKpyr och, t rro nQ3BOjmer nojiynaxfr M&Ji&aiie ny3&spH GQjwmsvQ pa3Mepa hjih b Soji^s^m 
KOJimecTBe, hgm Ha Tpy6ice c poraofi noBepxHocrwo. 

JSflsi yflo6cTBa nojraoBaHHH ycTpoHCTBOM ajih nycKaHM mbuibhbix ny3Hpeft 
npeAnoHTHTejiBHo, hto6w npn BBmysaHKH ny3Bipen ero mojkho 6buio ^epMcaTb roprooHTanBHO 
hjih c HeKoropHM yrjiOM BHme ropH30HTa (sto Han6ojiee y«o6HaH no3a) h oneparHBHo 
peiyjrapoBaTB yron HamioHa bo BpeMA BHflyBaHHH, hto aaeT bo3MO)khoctb ynpasjurrfc 
HanpaBJieHHeM nojieTa MHJiBHoro ny3Hpa. B stom cjiynae o6pa3yionmecH Ha Komje xpySicn 
ycrpoHCTBa MHJifcHtie ny3HpH BtuiexaioT npeHMymecxseHHo BBepx, to ecn», nocjie orpBiBa ot 
Tpy6KH ny3upH B3JiexaeT kbr tojioboh, a 3areM nocreneHHO onycKaerca bhh3 ? npoflejiwBaH b 
B03^yxe 3HaHHxejiBHo 6ojn»mHH nyrb, hcu npn opneirrai^HH Tpy6KH ycxpoficxBa oTBepcraeM 

BHH3. B03M0^CH0CTb BtmyBaHHH MHJIBHOrO Iiy3HpH BBCpX B 3HaHHTCJIbHOH Mepe 3aBHCHT OT 
yCJIOBHH CMaHHBaHHH H IIJieHK006pa30BaHHR Ha HBWCHeM KOime xpy6KH. KaK yKa3HBajiocs 

Bume HanEraae Ha noBepXHocra ipy6KH BHcrynoB h BnaflHH cnoco6crByer yjiynmeHHOMy 
cHa6aceHHK> MHJitHoro ny3HpH nneHKOo6pa3yiomHM cocxaBOM. KpOMe sroro, 3HaHHTeJH»Hoe 
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MHHHHe Ha BtWBaHHe i ^ MHX ^MP^ OKaaHBaer yroji Hajoiona cpeaa xopqeBofi nacxH 
xpyoiaa, a xaioKe xamniiHa cpe3a xopneBon iacxn xpy6KH. 

H3ForoBjieHHe H a HHJKHeM Konqe tpySKH pacmapeHHH (ycxyna), npe^cT^omem 
cofiofi yxcwimeHHe cranca xpy6KH, yjiywaer naeincooopasoBaHHe h noaBonaex BBiayBaxB 
MHUBHue nyaaipH cymecraeHHO 6oaBmero paaMepa, ne M na xpySice 6es pacnrapeHna, oco6eHHo 
npH opneHTanHH ycxpoficxBa ahh nycicaHH8 mkhibhhx nyaapefi. ropmomanBHo mm c 
HeKoropHM yrjioM BBime ropmoHxa. HcnonBaoaaHHe xpySKH ycxpoficxBa c pacnmpeHHoft 
HH^Hefi Hacn>K) xaxace cymecrseHHo yBe^maaer apeM* cyn^ecxBOBaHns MtuiBHoro nyaBipa, 
to> caaaaHo c oSpasoaaHHeM 6ojiee xancrofi iweHKH h *y<mmM caaC^HHeM ee 
naeHKoo6pa3yK>mHM cocxaaoM, npHBO^nmrn k yaeinrceHmo pasMepoa nyaHpa npn 
BBwyaaaHH. 3ro ocoSeimo aKiya^no B ycaoBHa hhskoh BnaamocxH Boaayxa, Koraa roiemea 
MEuiBHoro nysup* noflBepacena SBicxpoMy BKrcuxaHmo, hto nacxo npHBOflHX k 
npeacAeBpeMemiOMy pa3pynieHino nyatipa. 

PacnmpeHHe HH^en Hacra xpySim BBmoaHaexc* kbk yxoameHHe crenxH, 
npeHMymecxaeHHo pacnonoaeenHoe y xopna. Taxoe pacmnpeHHe afcnao naixmrnnnBaexc* b 
me ycxyna, Haxojwnieroca Ha BHemneft cxopone crane* xpySKH. Yrxwi naKjiona xopnesoro 
cpeaa xaxoro ycxyna o6bihho naxb^a b npeaeaax 90-15% a npeaxioTOmmHo cocxaBiiaer 
nopawa 45°, acero ycryna huh ero Hacra. To^mnna pacnmpeHna eternal xpy6KH b 
onxHMaaBHOM Bapnanxe cooxBercxByex xoannme HanSoaee nmpoKofi nacxn ycryna anpeaenax 
2-10mm, oflnaKo Moacer oxjunaxbca ox axoro paaMepa, b aaBHCHMocxH or jmaMexpa xpyoxn H 
npHMeHaeMoro ™eHKoo6pa3yK>isero cocxasa. HwQx mm^hm^ nyawpa wGmmwozvn, m 
MaKCKMam»HOM AHaMerpe xpy6KH, pacnmpeHne 06*1^0 BBmojiHaiox b BIW e ycxyna He6o^moH 
mnpHim Ovimm), oSbihho 2-10 mm, ho oh mojkct 6bixx> h 6o^me. Vcxyn o6bihho rniaaHo 
nepexoarrr k flnaMerpy xpyoKH, npeflnoHmraiBHo no* yraoM 45°, xoxs yrxw Moacer 
HaxoAHXBca b npe fleJ ,ax 90-15. Hpa mom yniBi cpeaa hidkhch nacxH ycxyna (c xopna) h 
Bepxaen nacxn ycxyna (c xbuibhoh cto P ohbi xopna) Moryx ox^HHaxBCH. Com ycxyn mojkcx 
cocxoaxB H3 nacre* c paaHHMH yrnaMH, nanpHMep, Topneaon naexn c jtjiom cpeaa 90° h 
KOHycHoft nofl yraoM 45% a c xh^hoh cxo P ohm hmcxb BBicxynn no« ymoM 45' h anaflHHBi 
(BHeMKH) Me^cay hhmh, ^to HanGojiee y fl o6 H o npn HamroajieHHH xpy6KH jx^cm m 


nnacxMacc. 


n P H B&myBaHHH MBuanoro nyaHpa nneHKooepaayromnfl cocxbb, CMannBaionnril 
noBepxHoexb xopna xpyeicH, nocxynaex na oSpaaoBaime naenKH MtuiLHoro nyaapa. r^emca, 
nepBOHananBHO oSpaayiomaaca na BHyrpeuHeH noaepxHocxH xpy6KH b cbmom yaKOM ee Mecre, 
npn BBwysaHUH nyaapa nepeMemaexca na BHemmoio nosepxHocxB xpy6KH, b xy hbcxb, r fl e 
Tpy&ca HMeex HaHSojiBnmH flnaMexp - ycxyn. n P n axoM nonynaexca, hxo mbuibhbih ny^MpB 
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3aKpenjiflercH Ha MaKCHM&nBHOM /maMerpe Tpy6KH h npn KOJie6anaHx B03flyxa mohcct 
nepeMemaTBca no Tpy6Ke, ho Bee BpeMH B03BpamaeTCH Ha MaiccHMajn>Hyio Hacn> pacnrapeHH*. 
BunojmeHHe TopijeBoro cpe3a (both nacre TopijeBoro cpe3a) Tpy6KH no« yraoM o6jierqacr 3xy 
3aflany, ny3Hp& nepeMemaeTCH no Tpy6Ke miaBHo, 6e3 CKaHKOB, coGnpan c Hee 
nneHKOo6pa3yioB5HH cocras. CTa6HJiH3ai*HH ny3Hpa Ha MaKCHManbHOM AnaMcrpe Tpy6KH 
yjiymraer ycjiOBHH nJieHKOo6pa30BaHHfl. Bo3flyx, buxoaa H3 BHjnpeHHero OTBepcrraH xpy6KH, 

npOXOAHT B MHJIBHHH ny3Lipb Ha paCCTOHHHH OT KpM HJieHKH MBUIBHOrO ny3fcipH, KOTOpafl 

nepeMemaeTca b MaKCHMaJibHWH flnaMexp h 3a cner aroro Menee noflBepaeeHa B03fleficTBHK> 
KOHBeKTHBHHX hotokob B03,oyxa. ILieHKa MBUiBHoro ny3MpH, nepeMemeHHan Ha ycryn, 
nojiynaeTCH 6ojiee npoHHofl h tojictoh, axo no3BOJi*eT BHffyBarb ny3£xpn BBepx, npHflaBan hm, 
ycKopeHHe npn OTptise ot Tpy6KH, nojiysaxb ny3wpH Sojrbmero pasMepa Ha 
njieHKOo6pa3yionmx cocrasax b ycjioBHHX hh3koh BJiaaeHOCTH B03flyxa. BpeMH TKHBynecrH 
nneHKM ny3Mp« yBejuraHBaerca, TaK ksk ona MeaHeimee coxHer npH KOfrraKre c cyxnM 
B03,oyxoM, nocTynaion^HM b ny3Bipt. Ilpn stom BtmyBaHHe mmjibhmx nystipeii 6oJibmoro 
pa3Mepa npoHcxoflHT shbhhtcjibho 3<J)<|)eKTHBHee, hcm Ha TpySiee 6e3 pacnrapeHHg. 

KoHCTpyicraBHO ycxyn BwnojiHaeTCH KaK eaHBaa aeraro c Tpy6KOH hjih Kan oraejn»Hoe 
kojibijo, KOTopoe HaA^BacTCH Ha Tpy6Ky c BHeinneii cropoHBi hjih BcraBjraeTCH b Toper* ipy6KH, 
o6pa3ya cjokchhc BHyrpeHHefi nacre h pacmnpeHHe BHenraeft nacre Tpy6KH. OSijhho ycryn 
BBinojimioT y Topua ipy6icH, ho oh motkct 6un> BunojmeH Ha paccroHHHH ot Topu;a hjih 6hm> 
nepeABH3KHHM . 

Ilpn roroTOBJiemsi ycryna Ha xpy6Ke eamioft aeraji&iQ oh hm^st bus pacmnpeHM 
CT6HKH Tpy6iaa. Thiihhho, yciyn c -ropijeBOH cropoHH HMeer ynacroK c KonycHWM cyaceimeM, a 

C TBUIBHOH CTOpOHH HMCCT BBICMKH H KOHyCHOe CJOKCHHe, o6pa30BaHHoe BucrynaMH, 

nepexoAsmHMH ot ycryna Ha Tpy6icy. BBicrynw Ha noBepxHOcra ipy6KH Moryr 6trn> 
BfcmojffleHH b Bime He6ojn>mnx pe6ep, Bna^HHbi o6pa30BaHM npocrpaHCTBOM Meacfly 
BHcrynaMH, b moKHefi nacre BMcrynw pacmnpHKyrca, nepexo«H b ycxyn, KoropHH 3aTCM 
cyncaeTca Ha Topeij ipy6KH. Ilpn bmhojihchhh Ha BHenraen noBepxHocm Tpy6KH BBicrynoB h 
Bna^HH, cicnaAOK hjih pe6ep, nocJieAHHe Moryr ymrpaTBca b yciyn. B tmjibhoh cropOHe 
ycryna mohcho BunojirarB blicmkh, coBnaAaion^ne c sna^HHaMH Ha noBepxHocm Tpy&cH, hto 
yBejraHHBaeT naKomieHne Ha ycryne njieHKOo6pa3yiomero cocraBa. BweMKH h npope3H b 
tmjibhoh cropoHe ycryna BtmonHHioTCH c yncroM cHH^cenna tojumhhw (o6i»eMa) ycryna npn 

H3FOTOBJI6HHH ACKUIH H3 IUiaCTMaCCfcl JIHTBCM HOfl ^aBJICHHCM. 

Ilpn H3F0TOBJICHHH ycryna b BHfle KOJiBi^a, ero 3aKpenjiHK>T Ha Tpy6iee 6e3 3a3opa, 
KorAa oh npHJieraer k Tpy6xe BitnoTHyio, hjih c 3a3opoM (co mejiBio), HMeiomHMCH Mexcny 
Tpy6nofi h kojibixom. UlHpHHa 3a30pa npewioHTHTejibHO hbxo^htch b npeflejiax 0,1-10 mm, ho 
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b HeKOTopux cjiynaHx momcct 6htb h 6ojiee. Kojibuo 3aKpemiHeTCfl Ha rjiaweofi HOBepxHocra 
Tpy6KH, Moaeer 3aKpenjum>CH Ha Biacrynax Tpy6KH, HMeiomefi BBicrynu h BnajajiHBi, jih6o Ha 
pe6pax, BtnioJiHeHHHX b TpySice both kojimj© h np. Ilpn stom bbicmkh Ha Tpy6ice Moiyr 
o6pa30BtiBaTb cKB03Hbie KaHajiBi h oTBepcTHH, npoxoflamHe Me^Zty Tpy6KOH H kojibijom. ripn 
3aKpenjieHHH Kcmtua Ha pe6pax, BfcmojmeHHHx Ha tpy&ce Hjm Ha KOJibije, o6ecne*mBaiomHx 
3a3op Meacffy Tpy6icoH h kojibijom, mnpHHa 3a30pa TaioKe npeAnoHTHTejitHO cocraBjraex 0,1-10 

MM. 

Ha noBepxHOCTH ycryna Moiyr bhiiojihhtbch mejm, bbicmkh, 6opo3#u KaHaBKH wst 
jiynmero cMaHHBaHHa ero nneHKOo6pa3yiomHM cocxasoM. ycxyn Moacer HMen> paanHHHyio 
reoMCTpmecKyio <|)OpMy c Borayroii hjih BHnyKJiofl KOHycHoil nacxbio. A TaioKe mohcct hmctb 
BOJiHoo6pa3Hyio noBepxHOCTB, BHnojiHfiTBCH cKpyraeHHUM h flpyrofi $OpMH, 

IIomhmo CBoero ocHOBHoro Ha3HaneHHH ycryn cjiyaorr jionancoH, ajih c&eMa H3 
eMKocro c raeHKOo6pa3yiomHM cocrasoM hchm, o6pa3yiomeficfl npH BM^yBamra mbm&hbbc 
ny3Wpefi. 

H3roroBJieHHe noBepxHOCTH Tpy6KH cioia^aTofi flejiaex bo3mo5khhm npoH3BO,mm> 

H3MCH6HH6 ee ^yHKUHOHa^HHX pa3MSpOB 3a yiUIOTHeHHH HOT paCHpHMJieHHH CKJiaAOK. 

Jlfisi 3xoro Tpy6Ky H3roTaBjraBaK>T H3 Tomcoro Maxepnana, no3BOJiflK>mero ocynjecxBHTb ero 
Ae^opMauHio npH He3HaHHrenBHOM ycHJnm, flocTHraeMOM npH chcbthh pyieoft huh 
npocreiimHMH npHcnoco6jieHHHMH. npHMemrrejEbHO k cneun^HKe BtwyBaroM mmjibhhx 
ny3tjpeft paararaHoro pa3Mepa bosmo^choctb ^e^opMamm cKnawaToft Tpy6KH no3BOJwer 
nojiyHHT^ pm npeHMymecra nepes ipy^Koa c oOsraofi noBepxHQcx&iQ, Harare npoaoji&fiKX 
CKJiaflOK (ro4>p) Aaer bo3Mohchoctb mchhtb flHaMeip Tpy6KH b uejioM, a TaKxee ee oTfleJiBHtix 
nacTefl, hto HBJiaeTCH bccbmb cymecTBeHHMM ^aKTopoM, BJiHHiomHM Ha o6pa30BaHHe 
MtuiBHoro ny3BipH. IlpH pa^opaajiBHOM caca-run xpy6KH c npoflonBHHMH cKJiawcaMH npoHcxoflHT 
fle^opMaipw CKJiaflOK h hx ynnoraeHHe, npH 3Tom anaMeTp xpy6KH yMeHMnaerca. flna Tpy6iaa 
fle^opMHpyeMOH nnaennmo pacnpHMJierae hjih cKJiafltroaHHe ro<|>p no3BOJiKex 
HenocpeflCTBeHHo mchhtl ee pa3Mepu. A™ *rpy6KH H3 ynpyroro MaTepHana, moscho 
3a(|)HKCHpoBaTb HOBoe nojioHceHHe TpySrai h nojiywrb Tpy6Ky Memmero «HaMerpa. 
HanpHMep, moecho cacaTB ynpyryio ro^pHpoBamryio ipy6Ky pyxofi, BcrraBHTB TaKyio cHcaiyio 
xpy6Ky B kojibuo MeHtmero anaMerpa both o6xBaxHtt ee xoMyroM h nojiyroxb Tg>y6Ky 
MeHBmero ^naMetpa. IlpH ocBo6o»^eHHH Tpy6KH or KOJ^ua hjih xoMyra OHa B03BpaTHTCH k 
HexoAHOMy AHaMerpy. AHanoraHHMM o6pa30M mohcho yBejnrarrB AHaMexp xpy6icH, 
OTHOCHTejn>HO HCXOffHoro, ecjffl npeffBapHTeJiBHO pacmnpHTB Tpy6Ky. .Z^jih ynpyrofi ipy6KH, 
mohcho 3aiq)enHTb BHyrpn Hee kojib^ 6om>inero flHaMeipa h 3a$HKCHpoBan» hobhh 6ojn»raHfl 
AHaMerp Tpy6KH, TaK KaK kojibho pacirapaeT Tpy6icy, ckjkwkh pacnpHMJiHioTCH, npHBO^a k 
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yBenmeHHK) anaMerpa. TaKHM »ee o6pa30M moscho nojiywn> Tpy6icy hhoA KOH^nrypanHH, 
HanpHMep OBaJH>Hyio. To cctb, cKJiaAHaTaa (ixwfrpHpoBaHHaa) Tpy6ica no3BOJMer peryjmpoBaTB 
ee AHaMeTp 3a cner cKJiagHBaHHg h pacnpflMJieHHH cmiaAOK, upmeu Taxoe perynapoBairae 
mokho ocymecxBJMTB h b npouecce BMflyBaHHa ny3MpH, c>KHMa» mm pa33KHMa£ ynpyryio 
TpySny pyKofi. 3a cner noflo6Horo CBOHCTBa ro^pnpoBaHHOH Tpy6KH momcho noJiynaTB 
MHJiBHHe ny3MpH pasjnMHoro pasMepa Ha oahoh h toh ace Tpy6ice, xaK KaK pa3Mep 
BH^yBaeMfiix mhjibhhx ny3upeH cymecTBerao 3dBHCHT ot ^HaMerpa ipy6KH, Ha KOTOpofi ohh 
o6pa3yioTCH. Ha Tpy6Ke Manoro AnaMeTpa nojiynaioT ny3Bipn cpeflHero h Majioro pa3Mepa, a Ha 
Tpy6Ke 6ojBE»moro AHaMeTpa MBun>HHe nyjupn 6ojn>nioro pa3Mepa. 

Bo3momchocti> H3MeHeHHH pa3MepoB tpySKH npn CKJiaAHBaHHH rocj)p no3BOJiHeT TaioKe 
MeHHxs ee $opMy. flec^opMnpya CKJiaAHaryio TpyGicy H3 nnacraHHoro Maxepnajia b tom hjih 
hhom MecTe mohcho mchhtb ee pa3Mepu, BJiHjnonme Ha H3MeHeHHe $opMW. JXjix ynpyron 

Tpy6KH C npO^OJlBHBlMM CKJiaflKaMtt H3MeHeHHe 4>OpMM MOHCHO ROCTHHh TpaHc^opMaijHefi 

Tpy6KH b oahoh H3 ee nacTefi, HanpHMep, 3aKpenjiHH pacmnpaionme Kontija BHyrpn ipy6KH h 
cjoKaiomne KOjitija cHapyaai Tpy6KH Ha ee KOHijax hjih b qenrpajiBHOH nacxH. Ilpn 3tom mo^kho 
nojiynaTfe KOHycmae pacompeHHa h c>qkchhh, HanpHMep, mohcho nojiyrorb xpySKy c $opmqh 
KJiaccHHecKoft fljiH crpyMHHx KOMnpeccopoB, HMeiomefi cyaceHHe b neHxpaji&Hofi hbctr h 
pacmHpmomeficA no KpagM. Moxcho nojiyrarb cy^caion^yiocH k HH3y Tpy6iey, Ha raicofi Tpy6ice 
noJiyneHne mmjibhwx ny3HpeH hocht 6onee cTa6iun>HLifi xapaicrep, 3aKpeiuieime 
KOJn>n;eo6pa3HOH BcraBKH BHyrpn Tpy6KH, Ha ee hh^chcm Komje (r^e npOHCxoAHT o6pa30BaHne 
ny3Ktpeit), npa HWHawreji&Hoft fle$opMaHHH ipy^KS, no3BOJiaeT ocyiHeorPim* o6pa30B«rae 
ny3tipH b Han6ojiee yao6HOM MecTe Tpy6KH. npH Hcnojn»30BaHHH Tpy6KH c nonepeHHHMH 
ro^paMH mojkho y^JMHHTB h yieopaHHBaTB Tpy6Ky, cHCHMaa hjih pa3MCHMaH ee no och, Memrrb 
ee KpHBH3Hy 9 pacnpHMJDBi hjih cABHras cmra^KH Ha oahoh H3 ctopoh Tpy6KH. 

To ecn>, ipySKa, HMeioman CKJia^KH, BtmojiHeHHaa H3 nojiHMepHBix MarepHanoB hjih 
KaproHa MoaceT jieneo mchhtb cboh AHaMerp h <|>opMy npn cacaran. YnpyrocTb, npH^aBaeMaa 
npoAOJibHHMH ro^paMH, no3BOJiKer cxcHMarb h pa3acHMarL Tpy6Ky, H3MeHM ee nonepennoe 
ceneHne, a HanHHHe nonepeHHKix cKJia^OK pacxarHBaxE h H3ra6aTb Tpy6icy h bmiiojihhtb 06a 

^eHCTBHH HpH KOM6HHHpOBaHHOM HJIH BHHTOBOM rO^pHpOBaHHH* BUHOJIHeHHe CKJia^iaTOM 

hjih BOJiHoo6pa3Hofi Tpy6KH no3BOJineT jrHH^HiiHpoBaTB BBi^yBaHHe ity3Hpeft 6ojiBinoro H 
Majioro pa3Mepa, ynynmaeT ^ymaxHOHanbHiae xapaicrepHCTHKH 3aHBJieHHoro ycrpoflcTBa aim 
nycKafflM mmjibhbix ny3upeH 3a cneT bo3MO»chocth H3MeHeHH& npoxoflHoro ceneHHW, ajihhh h 
<J>opMH ipy6KH. 

B KanecTBe AonojfflHTejn>Hiix ^yHKHHOHanbHux B03MoxeHOcreft ycrpoHCTBa am 
nycKaHHH mlutbhbix ny3Hpefi cjieAyeT oTMeTHTt, hto BKtnojmeHHe noBepxHOcra ipy6icH 
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cKnaffiaTpfi no3BOJMer xaKace ocymecTBjiHTb yBJiaacHeHne Boa^yxa nocrynaiomero Ha 
o6pa30saHHe MEUiBHoro ny3Hpfl npH CMa*raBaHHH BHyrpeHHefi h BHenmeft noBepxHocm 
Tpy6KH boaoh. YBJiaTKHeHHe B03^yxa BHyrpn ny3Hpa no3BOJweT yBeJnraaxb cTa6HJn>HocTB 
linemen 3a cnex 3aMeAJieHHH BticwxaHHa iuiemcH Mfcun>Horo ny3upA npH ero KOBxaKxe c 
B03flyxoM. CKJKwiaTaa Tpy6ica HMeer 6ojn>myio iuiomaAfc noBepxHOcra, no cpaBHemoo c 
o6hhhoh Tpy6Kofi, ee CMaHHBaHHe boaoh cymecraeHHo yBenHHHBaer noBepxHo ctb KOHxairra h 
npH noxojKfleHHH B03«yxa nepe3 Tpy6icy s oh 3$4>eKXHBHO yBJiaacEweTCK. JJjw yBejmneHHfl 

HOBepXHOCTH Tpy6KH CMOHCHHOH BOAOH KOJIHTCCTBO CKJia^OK AMaiOT MaKCHMaJIBHHM, DpH 

3TOM noMHMO CKJia^OK b creHKax TpyGioa mohcho RejiBTb AonojiHHTejiBHiie npope3H WUL 
yBejraqeHHH iuiomaAn noBepxHOcra TpySKH. Hajranne npope3ea noBinnaeT BJiaroeMKocrL 
Tpy6KH b pe3ynBTare yBejiHneHHH KaimjuispHocxH h yBejinneHUH o6mefi nnomaAH 
noBepxHocm. flonojiHHTejibHue npope3H A&iaioT b BHAe HaceHKH, 6opo3A, nop h yray&ieHHH 
Ha noBepxHocm TpySKH. CMaMHBaiOT Tpy6ny BOflofl, HanpHMep, 3ajiHBM ee BHyrpfc 
ycTpoftcTBa, hjih HcnojiB3yKyr wis CMaHHBaHHH Tpy6KH caM rmeHKOo6pa3yionmH cocraB. Bo^a 
3aAep^CHBaeTCH b cmiaAKax h npope3HX ipy6KH, a npn BtiflyBaHHH ny3HpH 3 3a cner KOHxairra c 
B03AyxoM 9 npoxoAHmHM BHyipH h cHapjoKH Tpy6KH, HcnapaeTCH h yBJiancHaeT B03Ayx. C 
ijejn>io enje 6onee a^^eKTHBHoro yBJiaacHeHHH B03Ayxa b ipy6icy Morao BcrraBHTb BKJia,zpcy H3 
nopHCTfiix MarepnajiOB ncaneii, npomrraHHBix boaoA h. np. ELpn 3TOM mohcho Hcnojn>30Bar& 
3JiacTHHHbie nopncnae MaTepnambi, Koroptie Ha^eBaiOT Ha Tpy6ny h 3aicpHBaioT Bee hjih nacTB 
oTBepcTHH fljw noACOca B03flyxa, a B03Ayx, npoxoA* nepe3 nopHCTMfi MaTepnaji, yBJiaaaaaercH 
h nooTynaeT Ha o6pa30BaHsse M&yi&Horo ny3Hpa, TaKHM o6pa30M, npH yBJiaasieHKK so3ayxa c 
Hcnojn»30BaHH€M cKJiaAHaroH Tpy6KH yAaeTCH yBeJMHHTb pa3Mep h KOjraraecTBo ny3£ipeft, 
oco6eHHO npn HH3Koft BJiaEaaocra B03Ayxa 3a cneT yBejuraennfl cTa6nji&HOCTH nneHKH. 

( fl f jiH peryjinpoBaHHJT pacxoAa B03Ayxa, nocrynaiomero Ha o6pa30BaHHe mbuibhofo 
ny3wpH, h ajw npeaoTBpameHHfl B&irecHeHHS B03«yxa H3 Tpy6KH njiemcofi MtuiBHoro ny3Bjpn, 
b nepnoA MeaeAy BHAOxaMH, b oTBepcnrax Tpy6KH 3aKpeiui>noT jienecncoBue KJianama. 
KnanaH BMHOimaercH b BHAe tohkoM AHa^parMti (jieHTH) npnxcaToft k BHyTpeHHefl 
noBepxHocm Tpy6KH, b bhac JienecTKOB H3 nojiHMepHoro MaTepHana, h 3aicpHBaeT OTBepcTHH 
B CTemcax Tpy6KH. npn HarHeraHHH B03Ayxa nepe3 naipySoK b ipy6Ky, b ee BepxHefi nacrn 
co3AaeTCH pa3pjDKeHHe, jienecncH oTrnSaioTCH h OTBepcTHH oncpMBaKyrcH, o6ecneHHBaa 
hoacoc B03Ayxa. B nepepuBax MexcAy BHAOxaMH JienecncH 3anHpaK)T OTBepcTHH, nperorrcTByH 
o6paraoMy BHxoAy B03Ayxa. JienecncH npn»CHMaioTCH k creHKaM Tpy6KH c mhhhm3jibhlim 
ycHJineM h Jienco otxoaht ot oraepcTHfi 3a cner pa3HOCTH AaBJieHHH BHyipH h cHapjoKH 
Tpy6KH npH BHAyBaHHH ny3i>ipH. YcTaHOBica JienecTKOBoro KnanaHa no3BOJweT peryjrapoBaTb 
pacxoA noAcacHBaeMoro B03Ayxa h 3anHpaxb ycrpoficxBO npH oTcyTCTBHH BHAOxa, npmeM 
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3anHpaHHe KJianaHa npoHcxoflUT npn npHHCHMamiH JienecncoB k cremce Tpy6icn 3a chct 
a#re3HH, a Taicace 3a cnerr AaBJieHHa, co3flaBaeMoro njiemcoH pacTBopa, cTpeMJuqeficH k 
coKpameHHio noBepxHocTH MtuiBHoro ny3fcipH. fljiH o6jierqeHHH orpfciBa JienecTKOB or 
noBCpxHOCTH TpySKH irpn BHflyBaHHH MBUiBHoro ny3tipji BHyTpeHHHH lacrb nocjie^meft HMeer 
miocKHe ynacxKH. JlenecncH 3aKpenjunoT HenocpeAcraeHHO Ha Tpy6Ke, npHKpenjiHfl hx c oahoh 

H3 CTOpOH K HOBepXHOCTH Tpy6KH, a C ApyTOH CTOpOHH OCTaBJWK CB06OAHBIMH HJIH Ha KOJIBIje, 
KOTOpOe BCTaBJIflKXr BHyipB Tpy6KH H K KOTOpOMy JieneCTKH 3aKpeiIJIHK>TCH C OflHOH CTOpOHH. 

ilpn 3tom KOJii>uo 3aKpciuiHeTCH b Tpy6Ke, HanpHMep, npn ynpyrofi Ae4>opMamni CKjia^oK. JJjix 
o6jierqeHHH oxacuMa jienecncoB or oiBepcraH Tpy6KH, ohh Moryr hmctb He6ojn>mHe pwHaaaeH, 
BBixoAHnme qepe3 oTBepcraa Tpy6KH, Ha Koropue mohcho HaagaMaxt najiBijaMH pyKH juw 
perynnposaHBH pacxo^a BCH^yxa, nociynaiomero nepe3 oTBepcTHH. YcraHOBKa nenecncoBoro 
KJianaHa cynjecTBeirao ynponjaeT BtmyBaHHe mujibhmx ny3upefi 6ojn>moro pa3Mepa flen>MH 
MJiaamero B03pacra h no3Bojwex fleJiaTt jw&rem>wie nepeptiBHt ueyxjxy BHAOxaMH B03jayxa, 
6e3 yMeHBmeHHfl pa3MepoB ny3BipA. 

JSjw h3mchchhh TeMnepaiypBi B03ffyxa, nociynaiomero Ha o6pa30BaHHe MtuiBHoro 
ny3bipn, Hcmwn>3yK>T AonojiHHTejibHBin 3JieMeHT - HarpeBaTejib (hjih TenjiooSMeHHHK), 
KOTopwii pacnojiaraior b cneipiajiBHOM Koacyxe, b kotopom pa3MemaeTca CKJiaA^axan Tpy6na. 
B npocTefimeM sapnanre Koacyx BBinojmsKxr H3 AByx nacreft, cTWKyionmxcH Apyr c ApyroM, 
AJW y«o6cTBa nojiMOBaHHa oh CHa6aceH pyHKoii (pynxaMH), BHyrpH . Koncyxa HMeeTc* 
CBo6oAHaa nojiocTB, r^e 3aKpenJimoT HarpesaTejiB, b KaHecrae KOToporo mokct 
Hcnojii>30BaTi>cH CyTWJiKa hjih rpejiKa c tciuioh bqaoR, ropanaa ces^a, SeHraJi&cKKft orom> h 
np. B BepxHefi nacra Koacyxa BwnojiHHeTCH oTBepcrae, b KOTopoe BCTasJunoT h 3aKpenjMK>T 
ycTpoiicTBO ajm nycKaHHH mbuibhhx ny3i*rpeH, a HHace ycrpoHcraa, BHyipn Koacyxa, 
3aKpeiuiHeTCH HarpeBaTejiB. YcTpoftcTBO BCTaRjraeTCH b oxBepcme KO^Kyxa, BtmojiHeHHoe no 
4>opMe ceneHHa Tpy6KH. Tpy6Ka BCTaBJiaeTca b orBepcme Koacyxa hjiotho h, TaKHM o6pa30M, 
3aKpenjmercji b hcm, npHHeM oTBepcmn Ann noflcoca B03Ayxa, BwnojmeHHHe b cremcax 
Tpy6KH, HaxoAflTCfl BHyrpH Koaeyxa, a Topipj Tpy6iaa cHapyaai. Ilpn nojn>30BaHHH ycipoficTBOM 
Ko^Kyx Aep^caT 3a pynxy h ocymecTBJMioT HaineTaHHe B03flyxa b mbuibhuS ny3upB. Bo3fljoc 
npoxoAHT BHyrpH KOMcyxa, HarpeBaercji ot HarpeBarenH mra xennoo6MeHHHKa h nociynaeT Ha 
o6pa30BaHBe MtuiBHoro ny3upH. Hcnojn>30BaHHe HarpeBarejin no3BOJiner noBHCHTb 
xeMneparypy B03flyxa BHyrpH mbmbhoto ny3Hpn h nojiyHHTb Jiencne ny3BipH, orpuBaiomHecfl 

OT yCTpOHCTBa H yCTpeMJMIOmHeca BBepX. IIpH 3TOM, KO>KyX MO^CeT BHHIOJfflflTbCH BH3yam>HO 

npHBJieKaTejibHOH $opMM, HanpHMep, b BH«e npHBJieKaTejn>HOH 4>nrypKH h T.n. 

ycTpoiicTBO ajm nycKaHHfl mbkibhhx ny3Bipefi MOMcer BMnojiHHTBCH b paanHHHOM 
HcnojmeHHH, oho BmnoHaer cKJiaflqaxyK) xpySKy, HMeiomyio OTBepcTHH jsjisl flononHHTentHoro 
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noflcoca B03flyxa, HaraeiaeMoro Ha o6pa30Bamie mwjibhhx ny3HpeH, HaxoAHnpiecH b Toprje 
hjih b CTemce, a TaioKe Moxcer coAepacaTB BcnoMoraTejn>HMe aneMeHTM, naTpy6oK noAann 
B03ffyxa, KptniiKy h cmkoctb ana repMermaijHH ycxpoKcTBa h jsp. 

JSflu jiynmeH 3<|>4>eKTHBHocrH ycrpoftcTBa npH BtmyBaHHH ny3MpeH 6ojn>moro pa3Mepa 
h fljiH 6ojiee yzjoSHoro nojiMOBannH hm, cmia^aTaH Tpy6na coBMemaercA c naipy6KOM 
MeHBinero AHaMerpa (Mem>mero nepHMerpa), a xaicHce BunojiHsercH coBMemeHHUM c KpunneoH 
h CMKOCTbK) win mieHKoo6pa3yK)inero pacxBopa. B yciponcTBe ajih nycKaHH* mhjibhhx 
ny3iapeft coBMemeHHoro rana, repMenoaijHH KptrancH h cmkocth ocymecxBJwercH nocjie hx 
coocHoro coBMen^eHHH h onycKarow hhskhcfo Koinja Tpy6KH b cmkoctb, nyreM 3aBHHHHBaHHH 
KpwniKH Ha eMKOCTB hjih apyraMH H3B6CTHUMH cnocoSaMH. JSflSL repMera3ai*HH naTpy6Ka 
HcnojiB3yioT 3arjiyimcy, Koropaa KpennrcH k Kpunnce c noMomtio raSieoro npoBOAHmca 
(o6hhho, Jiema H3 nojiHMepHoro MaTepnajia). IhSkhh; hpoboahhk o«hhm kohuom 
3aKpemMexca Ha Kptmnce (HanpHMep, Ha narpySice), a Ha apyroM KOHue npOBOflmoca HMeerea 
3arjiyunca, KOTopaa repMexH3HpyeT naipy6oK. KpoMe 3arjiymKH k npoBOAHmcy Moacer 
KpemrrbCH MyHjpmyK, npeAHa3HaHeHHEm jsjm yAJnmeHHH naxpySica (hjih HecKOJiBKO 
MyHflnnyKOB) h kojibuo, Koropoe HaaeBaiOT Ha naipy6oK win ^HKcamiH hjih 3aicpeiuieHHH 
3arjiymKH. 3arjiymKa repMenoHpyer narpy6oK b MeHC3KcnJiyarai?H0HHMfi nepnoA. Th6khh 
npoBOflHHK Moacer 6wtb HcnojiB30BaH pjui 6ojiee yAo6Horo 3aKpemieHHfl ycTpoflcTBa pflsi 
nycKaHH* mhjibhhx ny3tipefi Ha pyxe npn npoAeBaHHH pyKH Me^ay hpoboahhkom h KptmncoH, 
mo AdiaeT HcnoJiB30BaHHe ycTpoHcraa 6ojiee yAo6HbiM, a 3axBaT 6onee Ha^eacHBiM. 

B ycipoijQTBe coBMemeiffloro rana o peryjmpyeMMM ceHeinieM i^oxoaih&k OTBepcxist 
3a cner rjiyGmn?! hocsakw ipy^KH MeHaorca paexoA B03flyxa h muem^tQH cocraB B03«yxa 

BHyTpH MMJDbHOrO ny3Bipfl. 3X0 MOMCeT 6htB HCHOJIKJOBaHO AHA HaCTpOHKH yCTpoftCTBa flJW 

pasjuraawx noroflHHX yciroBHH, TeMnepaTypu h BJiaHCHOcra B03^yxa, h jyw paanHHHHX 
nojib30BaTejiefi b 3aBHCHMO cth ot acenaHHH nojiynaxt 6ojn>mHe ny3HpH hjih Macrae. Ecjih bch 
KpHnnca BBinojiHfleTca KOHycHOH, to, Mem rJiy6HHy noca^KH xpyf>KH b Kptnmcy 3a chct 
ynjioTHeHM hjih pacnpaMJieHHfl cmiaAOK, h3mchhk>t, AHaMerp toh nacxH ipy6KH, KOTopaa 
BCTaBJiaeTCH b KpranKy, npH stom TaKHce H3MeHHercH pacxo^ h cocrraB B03^yxa, 
nocTynaiomero Ha o6pa30BaHHe mujibhofo ny3upfl. TaKHM o6pa30M, ocymecTBJunoT 
peryjiHpOBaHHe noAcoca B03#yxa b ycrpoftcTBe 6e3 AonojmHTejiBHoro Hcnojn>30BaHHH 
peryjinpoBOHHBix npncnocoSjieifflfi. 
KpaTKoe onHcaime pncymcoB. 

Ha <J>ht. 1. cxeMaTHHHo npeflcraBJieHo ycTpoficxBo ajih nycKaHHa mbuibhhx nysupefi, 
HMeionmfi BHfl CKjiaAHaTOH ipydiaa (1), c npoAOJibHMMH cicnaflKaMH (2), meneBH#HHMH 

OTBepCTHHMH (3) B CTCHKaX H KOJIBUOM (6) Ha TOpI^e, 
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Ha $hi\ 2 Ha noKa3aHO ceneHne Tpy6ioa no jihhhh B-B, r«e H3o6paaceHH BHcryinbi(4) h 
BnaoHHti (5) noBepxHocTH Tpy6KH. 

JJflR flonojraHTeji&Horo noAcoca BO^ffyxa, nocTynaiomero Ha o6pa30BaHHe MBuiBHoro 
ny3wpH b cTCHKax CKJia^qaTOH Tpy6KH(l), HMeiomett npoAOJH»H£ie CKJiaAKH (2) bbhiojihhiot 
mejieBHAHtie OTBepcrHH (3). QiBepcTHfl (3) b ipy6Ke HMeKrr bha npope3eft (meuieft), 
pacnojipMceHHux b cmiaAKax (Bucrynax (4) hjih BnaAHHax (5)) Tpy6KH. Taxoe pacnojiOHceroie 
h KOH^Hrypai^Hfl OTBepcrHH (3) no3BOJifler ocymecTBJiaTfc AonojmirrejiBHkiH peiyjiHpoBOHHMH 

3$$eKT, CBH3aHHBIB[ C H3M6H6HH6M paCXO^a B03flyxa IipH Ae(J)OpMa£(HH Tpy6KH (1). IipH 

pa^najiBHOM cacaxra ipy6KH (1) c npo^ojiBHWMH cioiajpcaMH (2), CKJiaAKn(2) cABHraioTai, 
nepeKpusaH npoxoAHoe ceneHHe OTBepcraft (3), h, HaoSopor, upH pa#Hajn>HOM pa3ABH>KeHHH 
xpy6KH(l) cKJiaflKH(2) pacnpHMJinioTCH, h ceneHHe OTBepcxHH(3) B03pacTaeT. Ilpn stom 
KOJiHHecTBO B03flyxa, noAcapsiBaeMoro b ycrpoficxBO, h3mqhh^tch b cooTBercTBHH c 
H3MeHeHHeM npoxoAHoro ceneHH* oraepcrafi (3). Qkhmbh h pa33KHMaa Tpy6Ky (1) huh 
<f>HKCHpyji ee pa3Mepu, HaABHraa Ha TpySiey kojibuo MeHBinero A^aMeTpa hjih xoMyr mohcho 
peryjinpoBarb noflcoc B03Ayxa, nociynaiomero Ha o6pa30BaHHe MtuibHoro ny3upa. JJflx 
6ojn>mero yAoScraa nojraoBaHH* ycrpOHCTBOM Topeu Tpy6KH, nepe3 KOToptift ocymecTBJunoT 
HarneTaHHe B03Ayxa, mohcho 3amrrnm> koji&uom (6), hmcioiuhm 3aKpyrjieHHyio (cnia}KeHHyio) 
4>opMy, npmeM ciaiaAKH(2) tpy6KH(l) Moryr 3aiepenJMTbca Ha KOjn>u;e (6), HMeiomeM 
BHyrpeHHHH KoaKCHaJitHMH na3. KoJiBUio 3aKpMBacT CKJiaAKH Tpy6KH Ha ee KOHije h 3amnmaeT 
Topeu ot pacreKaHBW iuieHKOo6pa3yK)mero cocraBa, a TaKHce no3BOJweT npH3KHMarc> Topeu k 
ry6aM. 

Ha 4>ht. 3 noK93ai?o ycipoftoTBO win nycK9HHa mhabhwx ny3wpeii c naipyGKQM (7)> 
3aKpenjieHHBiM Ha cKJiawiaTOH Tpy6Ke(l) nepeMKraKaMH(8). 

IlaTpySoK (7) cjijokht nvl HarHeraHHH b cioiaOTaTyjo Tpy6icy(l) ra3a wm sosAyxa, oh 
3aKpennflercH Ha Tpy6ne c noMomtio nepeMtraeic (8), hjih pe6ep, BwnojraeHHBix b TpySice 
Me^cfly oTBepcTHHMH(3), naipydoK (7) 3aKperowercH Ha cKJiaA^aTOH ipySice (1) c tokhm 
pag^CTOM, htoG&j npB e§ rtopMaw m npeimvTVQmTS w&mv h pa9W»peBJ»Q ipySK*!, 
npn 3tom oh MOEeer cocraBJiaTb co CKJiaA^aTOH Tpy6ieoft(l) eAHHyio Aerajit hjih 3aKpemiHXbca 
Ha Heft. 

06hhho naipySoK opneHTHpOBaH coocho c Tpy6Kofi h 3aKpenjiHercH tkcctko. riaTpy6oK 
MOMceT TaioKe 3aKpenjinn>cH noA yrJioM k och Tpy6KH, hjih c bo3M03khoctbk> noBopora Ha yroji 
AO 90 ipaAycoB otho chtcjilho och. B nocjieAHeM cjij^ae, oh 3aKpemwercH Ha rn6KHx 
(3jiacTHHHHx) nepeMWHKax, hto Aaer bo3MO»choctb npn H3MeHeHHH yrjia HaKJiona naTpyGxa 
ynpaBJiHTt ra30BUM hotokom BHyrpn cioiaA^aTOft ipy6KH h opHeirrapoBaTb Tpy6ny h 
naxpySoK, He 3Bbhchmo Apyr ot Apyra. C toh ace i^cjibio naipy6oK MoaceT coeAHHHTBCH c 
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Tpy6Kofl nepe3 aJiacraHHyio BcxaBKy (HanpHMep, pe3HHOBUH ynacroK naxpy6Ka). HaraeraHHe 
B03flyxa nepe3 naipy6oK ocymecTBjimoT, Biwxas ero wm HaraeTaa c noMOnq>K> He6ojn>mnx 

pyHHMX HJIH aBTOHOMHMX KOMnpeCCOpOB (B03flyX0flyB0K). 

B ycTpoficTBe wisl nycKaHHH mbuibhbix ny3Hpeft, coBMemeHHOM c KptnuKoft h 
eMKOCTBK> ajih mieHKoo6pa3yK>m;ero cocraBa, narpy6oK 3aKpemiHercH b Kpunnce. 

Ha 4>ht. 4 H3o6pa»ceHO ycipoficrBO jsjw nycicaHHH mmjibhmx ny3Lrpefi, coBMemeHHoe c 
KpuniKOH (9) h cmkoctbio ajih njieHKOo6pa3yK>mero cocraBa (10), Kptnmca HMeer b Bepxneii 
Hacni KOHycHoe cyxceHne (11), 

Taxoe ycipoHCTBo ajm nycKaHHH mhjibhhx ny3Hpefi npe^cTasjiaer co6oh cKJiaflHaryio 
Tpy6Ky (1), BCTaBJieHHyio b Kopnyc, cocrommiH H3 kphiiikh(9) h eMKocra(lO). CKna^aTan 
Tpy6Ka(l) 9 muiHHApHHecKoii hjih KOHycHOH <|>opM£i 3aKpennfleTCH b KpHnnee 3a cier 
Ae^opMaipan cmiaAOK(2). ripn BunojmeHHH anaMerpa kpbhiikh(9) hcckojibko Mesobme 
AHaMerpa cKJia^axofi Tpy6KH(l), pa3Memeroie b KptunKe(9) ynpyrofi CKJiafl^aTofl xpy6Kn(l) 
ocymecTBJiHiOT nocjie pa^ajiBHoro cxeaniH Tpy6ioi(l), upu otom ckjibakh(2) OKHMajorcH h 
Tpy6Ka(l) BcraBjweTCH b KpKnnKy (9) . IIpH ornycKaHHH Tpy6KH(l) OHa pacnpaMjraereH h 
4>HKCHpycrcH b KpwmKe(9), ripuHCM ee BHcryma (4),o6pa3yiomHe pe6pa, yrmpajoTcn b creHKy 
KpHnmcH, a Bna#HHLi(5) o6pa3yioT oTBepcniH (3a3op) ueTKfly ctchkoh KpBnmcH(9) h Tpy6Koft(l). 
Ilpn nepe^BHDKeHHH ipy6KH(l) othochtcjibho KpfcnnKH(9) mokho h3mchktb ray6HHy ee 
noca^KH h bjhmti> Ha npoxojmoe ceneirae ToprjeBoro OTBepcnai. 

B 03mo5khoctb peryjiHpoBamw pacxo^a B03^yxa b ycrpoftCTBe, coBMemeHHOM c 
KpHimcQft(9) h eMKOC»io(10), 3a chct fle^opMaroni CKJiajwaTOH rpyGmQ.) Hcnojiwyerca b 
cjiynae, Kor^a KpwmKa(9) HMeeT KOHycHoe cynceHHe(l 1) b CBoeft BepxHeii Hacra, a b BepxHeft 
nacre CKJia«qaTofi Tpy6KH(l) Haxoflffrcfl mejieBH^Hue oTBepcnw(3). Koraa Tpy6ica(l) 
BCTaBJiHeTCH b KpfcnuKy(9) h BABHraeTCH BHyrpB, sepxHra lac?* Tpy6KH(l) ynspaercx b 
KOHycHoe cyaceHHe(ll) KptnnKH(9) h Ae^opMHpyerca, nepeMHHKn(8) Tpy6KH(l) c^BHraioTCH, 
nepeKptiBaa npoxoflHoe ceneirae mejieBHflmix OTBepcTHtt(3). Ilpn paSoTe ycTpoficxBa B03#yx 
nona^aer b 3a3op Meacoy BHyipeHHefl noBepxHOcruo kphiiikh(9) h npoxo^HT b na3ax 
Bna^HH(5) Tpy6KH(l), a 3aTeM nepe3 mena h oxBepcnra(3) xpy6KH(l) nona^aeT b ee 
BHyrpeHmoio nacxb h yBJieicaercH Ha o6pa30BaHHe MtuibHoro ny3upH. 

Ha 4>ht. 5 H3o6paxceHo ycrpbHCXBO, cocTonmee H3 Tpy6KH (1) c oraepcroHMH (3) b 
BepxHeS Hacra, HMeiomeft Ha BnenmeH noBepxHocra BbicTynti (4), BnaAHHBi (S) h pacrcrapeHHe 
- ycryn (12), yjiynmaionmtt iuieHKoo6pa30BaHHe Ha Topi^e Tpy6KH. 

Ha HmcHHfl nacTB Tpy6icH (1) no 4>ht.5 noKa3ana b pa3pe3e. BHcryma (4), 

pacnojio^eHHBie Ha BHenraeS noBepxHocra Tpy6KH (1) noa yrjioM (13) nepexoAHT b ycryn 
(12). Ycryn HMeer KOHycHyio nacrt (14) h Topi^eBoft ynacroK, BunojiHeHHHfi nofl npaMtiM 
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yraoM (15). BweMKH (5) pa BHenraeii noBepxHOcra ipy6KH b thjibhoh nacre yciyna Torcuce 
o6pa3yiOT bhcmkh (yrjiy&ieHHa b ycTyne), yBejupomaioimie cMatnmaHne ero 
nneHKOo6pa3yiomHM cocraBOM. TaKaa Tpy6Ka Moxcer HcnojitaoBaTbCfl wih caMocTOHTejiBHoro 
BHflyBamw MtrabHHX nyabipefi, mo*ct flonoJiHaTtca narpySKOM, saicpenJieHHBiM b BepxHefi 
Hacra WW yflo6crea BtiayBaHna, a Taxace npeflHa3HaneHa jyix 3aKpenneHHfl b Kptmncy, b 
ycrpoflciBe, coBMemeHHOM c eMKOcrtio flna iuieHKoo6pa3yiomero cocraBa. 

Ha Our. 7 noKaraHO ycrpoficTBO ww nycKaHHa mbmbhsk ny3bipefi, coBMemeimoe c 
eMKOCTfcio(lO) ana imeHKOo6pa3yK>in.ero cocTaBa. B TaKOM ncnojraeHHH ycrpoficTBa Tpy6ica (1) 
saKpeiuiaerca H a naTpy6ice (7), BCipoeHHOM b KpBnmcy (9) h aaicpbiBaiomeMca sarjiynncofi (16). 
TpySica (1) ynnpaerca CBoeft cpejmeii nacrbio b pe6pa (17), cflenaHHHe b Kp&nnKe (9), KOTopBie 
o6ecneHHBaior sasop Meawy ctchkoh kphihkh(9) h Tpy6ieofi (1). 3a cner aroro o6ecneHHBaercfl 
noflcoc B03flyxa, nocnynaiomero Ha o6pa30Bainie MtuiBHoro ny3Bipa nepe3 3a3op Me>Kay 
creHKaMH ipy6KH (1) h KptiuiKH (9) h pTBepcnw (3), BBinojiHeHHue b Tpy6Ke (1). 


' H.M.roM3apt 
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(9 CoCTaB ^ ^KaHHfl mhhbhhx nysBipeH, BKnwHajonnrii noBepxHocrno 
- aKTHBHue BeinecrBa, BucoKOMojieKyjwpHBie coeaHHenHa, Bojjy h BHcoKOKmranHe 
nojiapHBie BoaopacrBopHMwe pacrBopnTeim, or^aiomnfic^ tcm, to, noBepxHocrHo- 
aKTHBHMe BemecxBa BBi6HpaioTCfl m rpynnBi aHHOHaicrHBHwx h HeHOHoreHHwx, np H 
coaepHcaHHH aHHOHaKTHBHwx noBepxHocTHo-aKTHBHwx BemecTB B KOB^eHTpaHHH 1- 
5 B ec.% h co fl ep»aHHH HeHOHoreHHBK noBepxHocrao-aicraBHHx BemecTB b 
KOHneHxpanHH 0,l-l B ec%, npH cooiHomemiH KOJinnecrBa HeHOHoreHHBix h 

aHHOHaKTHBHWX HOBepXHOCTHO-aKTHBHMX BeiHeCTB COOTBeTCTByKHHeM 1:3, 1:30. 

2. CocxaB no n. 1, OTJiHHaioiHHMca tcm, hto aHHOHaKTHBHBie noBepxHOCTHO- 
BKTHBHBie BemecrBa BHSapaKncH H3 rpynnBi a^cy^^aroB, 
amrnieemojicyjiB^OHaTOB, cyjtt^axoB OKCB^ranHpoBaHHBix amaHOjioB. 

3. CocxaB no n. 1, orjinHaronniHca tcm, hto HeHOHoreHHtie noBepxHocrao- 
aicmBHBie BemeciBa BBiSnpaKxrc^ m vpynma oKCH3THJiHpoBaHHHx amcanonoB h 

OKCH3THJIHpOBaHHMX (J)TOpCOflepacamHX ailKaHOJlOB. 

4. Cocras no n. 1, orjiHHaiomHHCH tcm, hto wnojmHrcjttHo coaepacHT 
KOMnoHenxBi, cocronmHe H3 Monexyn c rnnpo^HBiMH pan^KajiaMH he KOHnax n 
nmpo(|)HJH,HBiMH rpynnaMH b neHTpanBHoM nacre. 

5. Cocras no n.n.l hjih 4, or^aionnrifcH tcm, hto comparer 
coJno6min3HpoBaHHE>ie opraHHHecKae BemecrBa h ^TopopraH^ecKne coe^meHHa. 

(^) ycrpoHCTBo jvm nycKaroiH mbwbhbix nyaBipefi, BKnwHaioniee xpyGKy, c 
OAHoro Konna Koropoft ocymecTB^ox no^any Boaayxa, a na «pyro M nponcxoflHT 
oSpasoBaHHe mbdibhbix nyaBnpefi, HMeK>myK> creepcre* mx no«coca Boaayxa, 
OTHHHaiomeeca tcm, hto na crcmce Tpy6KH bbihojihidot CKJia^H, oSpaajoonme 
noBepxHopTB, cocxoamyio hb HepeayionmxcH BucrynoB h Bna«HH. 

7. YcrpoHCTBo no n.6, onnwaiomeeca tcm, hto na HHHcneM Konne xpy6KH 
BMnoHHaeTca ycTyn b Bane yrojnneHHJi TpySKH. 

8. ycrpoficTBo no n.n.6 hjih 7, OTJinnaiomeeca tcm, hto TpySita 
saKperniaercK b Kpunnce, oSpaayioineH Kopnyc H3 kpbhhkh h eMxocTH, 
npeflHa3HaHeHHofi nna naeHKooSpajyioiHero cocTaBa. 

9. ycrpoHCTBO no n.n. 6 hot 7, hjih 8, omirearoineecH TCM , hto xpy6Ka 
BHnojmaercH H3 fle^opMHpyeMoro Marcpnajia c bosmojkhoctbk, HaMeneHHa pasMepoB, 
4>opM&i h npoxoHHoro ceneHHa orBepcTHfi. 
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10. YcTpOHCTBO no n. n. hjih 7, hot 8, hot 9, OTOTnaioineecH tcm, to> 
oraepcniH fljw noflcoca Bos^yxa HMeror bha meJiefi, pacnojioaceHHHX Meacay 
BHCTynaMH h BnaOTHaMH Ha noBepxHocTH Tpy6icn. 

11. ycipoHCTBo no n.n. 6 hot 7, hot 8, hot 9 hot 10, oTjnraaiomeecH tcm, 
hto B cicnaflKax Ha noBepxHocra Tpy6KH HMewrcfl flonoOTHxenBHwe npope3H win 

yBJiaJKHeHHH nOBepXHOCTH Tpy6KH BOflOfi. 

12. ycipoficTBO no n.n. 6 hot 7, hot 8, hot 9 hot 10 hot 1 1, oxnmaioineecH 
tcm, hto b oTBepcTHHX TpyoKH ycTaHaBOTBaK)T JienecTKOBHH KJianaH. 

13. YcTpOHCTBO n.n. 6 hot 7, hot 8, hot 9 hot 10 hot 11, hot 12, 
onraraaiomeecH tcm, hto Tpy6Ka BcrawwercH b Koacyx, HMeionmn HarpeBaTCJn. »w 
B03«yxa, HaraeraeMoro Ha o6pa30BaHHe MHJifcHoro ny3bipa. 


^^p^ H.M.roM3a P B. 



Oht.2 


<Dht.4 
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ycrpoHCTBo h cocraB ajih nycKaHHH mmjibhmx nyaupen 



<J>HT.6 
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yerpoftCTBO h cocTaB fliw nycKSHHfl mhjibhux nynapeH 



Oht. 7 


Pe<pepaT. 


H3o6pereHHe othochtch k o6jiacTH ycxpoficTB no nojiyneHmo mhjibhhx nystipefi h 
npe^masHaneHO wis Hcnojn>30BaHH* b Kraecree rapynncH, «ra BKmyeanHK mhjibhhx nysBipeft b 
paaMeKaraiBHHx iiejurx h np. B flpyron hocth H3o6peTeHHe HanpajyieHo Ha paspaooncy 
6e3B P effHoro, He paa^paataiomero Koacy, rnasa h jn^arejiBHHe nyra cocrasa, 
npeflHasHa^eHHoro «na nojryHeimji h nycKaHHa mhjibhhx nynapeii 6ojiwnoro paaMepa. 

Coctafi «JM nycKaHra mhjibhhx nyawpefi npeflCTaBJiHex co6oh boahbih pacraop 

aHHOHaKTHBHEJX IIAB B COHCTaBBH C HeHOHOFeHHHMH IIAB, BMCOKOMOJieKyJWpHHMH 

coeflHHemwMH h MeicrpomrraMH. IIponeHTHoe coflepjKainie aHHOHaKTHBHBix IIAB b cocraBe 
npeHMymecTBeHHO coaraercxByer 0,5-5 B ec.%, npn ccwepxaHHH HeHOHoremnax IIAB b 
KOJiHHecTB e 0,l-lBec.%. npn 3tom cooraoraeHHe KojnrcecTBa HeHOHoremnax IIAB h 
aHHOHaKTHBHHx IIAB HaxoflHTc* b nponopipm 1:3 -1:30. fffla ynymacma norpet>HTejiBCKHX 
cbohctb cocxaB flonojimrrenBHo coaepacirr KOMnoHeirrH, CTa6miH3HpyiomHe njiemcy 
MHJiBHoro nysBipa, opraHHHecKHe IIAB jjpyrax thhob, b tom nncjie rajioreHcoflepacanpie IIAB, 
a xaioKe cojno6HJiH3HpoBaHHMe opramraecKHe h ^ropcoflepKamHe coejnmeHH*. Homhmo 
bo«h b cocraBe mojkho HcnojasoBaxB apyrae 6ojiee BHcoxoKimainHe BOflopacTBopHMHe 
nojiapHBie pacTBopHTejiH. 

OmicaHHHH cocxas oSecneHHBaer nojtyHeHHe KpacoHHoft, npoHHoii h suiacnraiofi 
ruieHKH oojiwnoro mhjibhofo ny3Hpa. 

3aaBJieHHoe ycrpoifcTBO ma nycKamw mbijibhbix nyaupeft nosBonaer pacnmpHTB 
bo3mo3khocth HOJiy^emM mhjibhhx nysBipeH raraHTCKoro paaMepa OmaMeTpoM 10-50 cm. h 
6ojiee), 3a cneT yjiyroieinra 3KcnnyaTaimoHHHx xapaicrepHCTHK, CBaaaHHHX c npHMeHeHHeM 

yCOBepmeHCTBOBaHHHX SJieMeHTOB KOHCTpyKHHH. 

YcTpoHCTBo wm nycKainra mhjibhhx irysHpeii BKJHOHaer TpySicy, Ha creHKax Koropon 
BHnojiHBeTCH b CKJiaflKH b BHfle Hepefl^nnacH BBicxynoB h BnaflHH. Ha hedkhcm KOHue Tpy6KH 
HMeerca ycryn ajih Jiynnero iuieHKoo6pa30BaHHH, TpySica mojkct 6htb saKpenneHa b KpHnnee, 
oSpasyiomefi Kopnyc c cmkoctho wm iraeHKooSpasyromero cocraBa. Rnx noacoca 
HaraeraeMoro b mhjibhhh nyanpt Bosnyxa b xpySice HMeiorcH oraepcTHii, KOTopne Moiyr 
6htb TopqeBHMH hjih BHnojiHflKrrca B creHKax xpyoKH h HMeiox bhb; menefi h npopesefi, 
pacnojioxceHHHx b CKJiaflKax Tpy6KH. Tpy6Ka mojkct bbhiojihatbch ciioco6hoh k AetpopMainni 
c HSMeHeHHeM pasMepos h $o P mh, a Taiexe BapBHpoBaHmo npoxoflHoro ceieinw oTBepcxHfi. 
^onojmHTejiBHO, b ycxpoHCTBe npeflycMorpeHa btomoxchoctb yBJiaacHeHiM h HarpeBaHH* 
Bosnyxa, nocrynaioinero Ha o6pa30BaHHe MHjiBHoro nyaupa. 


